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Introduction 

Few laymen realize how rapidly our knowledge of animal Ufe is 
being increased by research. In the held of herpetology, the study 
of reptiles and amphibians, about one thousand new tides appear 
every year. Nearly all of these are brief technical papers, and ody a 
few are books and monographs. It is patent that a ^ort book can- 
not begin even to summarize the vast reservoir of knowledge of 
reptile life. The proper selection of material and its well-organized 
presentadon can, nevenheless, arouse interest and act as water 
poured into a dry pump to prime it. The facts to be found in the 
pages that follow have been carefully sifted from hundreds of pa- 
pers and books; references to the most important of these will be 
found in the five bibliographies. The works of the following living 
herpetologists have been drawn upon most freqnendy; Bogert, 
Carr, Dunn, Loveridge, Mertens, A. S. Romer, Rose, K. P. Schmidt, 
H. M. Smith, M. A. Smith, and Taylor. I also wish to acknowledge 
my lifelong indebtedness to the late Raymond L. Ditmars, whose 
works, now classics, first stimulated my interest in reptiles. 

It might well be asked what organizadons sponsor and support 
the researchers who write these innumerable technical papers and 
books. Broadly speaking, the study of animals may be divided into 
three great categories: funcdon, or what makes them dck; anatomy, 
or how they fit together; and classificadon, or how they are related 
The study of funcdon has been carried on chiefly in univeraty 
laboratories, that of classificadon in lai^ museums, that of anatomy 
in both university and museum. Zoology undoubtedly would pro- 
gress more rapidly if each insdtution pursued all three types of 
research; segr^don tends to create antagonisdc groups thtt work 
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at odds rather than co-operatively. The eleven contemporary her- 
petologists just named are about equally divided between univer- 
sities and museums; three of them are from the Old World, the rest 
from the United States. This geographical distribution roughly re- 
flects the relative amount of herpetological interest to be found in 
the parts of the world concerned. 

In an effort to avoid technicalities and simplify the writing, I 
have faced the danger of being called unscientific. Students of 
animal behavior have developed a whole vocabulary that enables 
them to avoid teleological language, but their terminology, in my 
opinion, would be inappropriate for this book. The reader need 
simply remember that, for instance, when I write of a snake as a 
**bluffer*’ I do not imply that it surveys a particular situation and 
decides: *'Ah, now is the psychological moment to pull that nice 
little trick of mine.’* No doubt the bluffing is entirely unpremedi- 
tated and even unconscious; calling it a bluffer is merely a way of 
getting the idea across with the least complexity of language. The 
literal-minded specialist might well argue that the layman must be 
taught to think less anthropomorphically some day, so why not 
begin now. I admit the validity of this argument, but do not want 
to be the pioneer teacher. 

In general I have divided my treatment of each reptile group 
about equally between function and classification. Anatomy or 
structure has been subordinated to, though closely correlated with, 
function, wherea.s geographical distribution and classification have 
been intimately joined; in fact, I have emphasized distribution be- 
cause most readers will have the greatest interest in a local animal, 
and it is only fair to let them know which are local. The treatment 
of the different groups has been purposely varied to some degree, 
not only to avoid monotony but to give wider scope to the work 
as a whole; the necessity of drastic selection has already been dealt 
with. 

The snakes have been placed in advance of the Ibuu’ds, an order 
contrary to that of evolution. I have done this arbitrarily and offer 
no excuses; the act is purely one of whimsy. 

It is unfortunate that two of the four most important terms in 
classification are confusing because of irregular plurals. These four 
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are species (same in singular and plural)* genus (plural; genera)* 
famlyy and order. In pl^ English these would be* kind* group of 
closely related lands* and so on up. The species is the basic uidc* 
and so basic and important is it that modem statiscical research 
great percentage of modem biological work is statisctcal) has en^ 
mously complicated the concept of a S2>ecies. Basica&y^^ is a popu*^ 
ladon of animals in nature* the mdividuals strongly resembl'Ug one 
another and breeding only among themselves. To the iverajge per^ 
son it is usually a '"kind.’* The fact of reproductive isolatiiMi is im« 
portant because, once a species begins to interbreed freely with 
others, it soon loses its special characteristics and therefore its iden* 
tity as a species. 

Studies have shown that frequently q>ecies may be divided into 
subspecies* which are geographical subdivisions. Thus eastern in- 
dividuals of a species widely distributed over this country may differ 
noticeably front western individuals* while those from the central 
part of the country may combine the characteristics of the eastern 
and western ones. These turncoats are called *'intergrades.*’ The 
studies of subdivisions of species have become so involved* and 
frequently the differences between them are of such a technical 
nature, that 1 have decided to use the species as the basic unit, al- 
most always either ignoring its subdivisions or merely mentioning 
them. 

The inclusion of scientific names is a necessity, if to some 
readers an unpleasant one. For some species no suitable common 
name exists. In cenain cases I give alternative technical names, 
though only one is really correct; the others have been in use for a 
long time and are thus the more familiar. This practice helps those 
not up with the latest song and dance in taxonomy. 

A clear exposition of the modem concept of species* their origin 
and subdivision* may be found in Systematics and the Origin of 
Species, by Ernst Mayr (New York; 1942). 

A few words on geographical terminology: the terms ''Malay 
islands” and "Malay Archipelago” are used synonymously and do 
not include the Philippine Islands or New Guinea. 
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191. Chameleon making successful shot with tongue 

192. Same chameleon withdrawing tongue with prey stuck to 

its end 

193. A chameleon from the mountains of eastern Africa 

194. A male Owen^s chameleon displays his three horns. 

195. This chameleon gave birth to eighteen youngs many of 

which are shown with her. 

196. A gigantic chameleon 

197. Cunningham* s skink 

198. Schneider* s skink 

199. Western skink 

200. Sand skink 

201. Viviparous lizard with six of her young 

202. Eyed lizard 

203. Green lacerta from southern Italy 

204. Digging out nests of a common teiid of Hispaniola 

205. Nest of this common teiid of Hispaniola 

206. Northern tegu 
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HbtstnuUms 


Z07. Cdmm Ihutrd 

zo8. Tessellated race nmner 

109. Bbte-bellied race runner 

2 10. Nest of six-lined race rutmer 

2 1 1 . "White-bellied worm Uzard 
312 . Florida tvorm Hoard 

213. A monitor 

2 14. Komodo dragon 

215. Qila monster 

316. Captive Qila monster eating hamster 

217. Mexican beaded Uzard 

218. Red-backed alUgator lizard 

219. Eastern glass snake 

2 20. European glass snake 
221. Qiant ^dle-tailed lizard 




THE REPTILE WORL© 




Reptiles 

(Class Reptilia) 

Everyone knows that turtles, snakes, lizards, alligatots, and croco- 
diles (crocodilians) are reptiles, and that reptiles, along with fidies 
and amphibians (frogs, toad frogs, salamanders, and the rare cse- 
cilians), are vertebrates, or animals with backbones. Recognition of 
turtles and crocodilians presents no problem. Snakes are too readily 
confused with worms, legless salamanders, and elongated, finless 
fishes; even limbless lizard can be troublesome. This difficulty is 
largely obviated by the knowledge that snakes and lizards have dry 
skin covered with scales. The general resemblance in form between 
salamander and lizard is also a cause of constant confusion, espe- 
cially in the eastern United States where both abound, and where 
salamanders are commonly called “lizards.” The salamander, how- 
ever, never has scales, and its skin is nearly always notkeabiy moist. 

The adjective “cold-blooded” is commonly applied to reptiles 
and other lower venebrates. The implication of this term is that the 
reptile, being content with almost any temperature, simply takes on 
that of its surroundings. Prolonged investigations by Cowles and 
Bogert ’ have shown that, though the reptile does have the tempera- 
ture of its environment, it is by no means indifferent to changes. 
Instead of having a built-in heating system, the reptile controls mat- 
ters by seeking out a spot that will enable it to assume a comforta- 
ble temperature. This explains the constant moving about that is 
characteristic of reptile behavior. 

*■ Thoe tudiOR have wrioen many papen on ompetamw iifidatioB in lep- 
tilat, bttt two by Chaclet M. BogeR aoequataly explain their findinaa: "RniUaa 
Under the San,” Stmnl Hinory Magatar, (1919), pp^ sd-fyt and 

‘Thennaregttlaiion in Repdlei, a Factor in EtoIirIoo,’* Evo htt iom, VoL ) 
(1999), pp. i9}-iii. The leter peper k technica 
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COrder Crocodilia or Loricota) 


ALLIGATORS 
CAIMANS 
CROCODILES 
FALSE GAVIAL 
GAVIAL 




General Account 
a 


A GROUP of animals without a name is like a Idtdien pot unchatt t 
handle. Before we can even begin to consider the alli^on, crooo- 
diles, and their relatives, we must give diem a handle, and the belt 
one by far is “crocodilian.” This name comes from a Gredc word 
and is not hard to remember when its similarity to “crocodile” is 
kept in mind. In technical books these repdles may be called either 
“Crocodilia” or “Loricata." 

Among the major groups of reptiles the crocodilians number 
fewer kinds than any other, yet these few include the largest rep- 
tiles, and, in fact, no really small species exist. There are many sm^ 
tunles, lizards, and snakes, but no one has ever seen a pocket-size 
crocodilian that was not simply an infant. It is not surprising that in 
such a small assemblage there is no great difference in the general 
appearance of individual species, and because of this it is easy to 
draw a word picture of a “typical” crocodilian. This cannot be 
done with the lizards, snakes, or turdes, as all of those major groups 
include at least hundreds of tpecies instead of the mere twenty-five 
that comprise the crocodilians. 

The body of the crocodilian is joined to the powerful tail so in- 
conspicuously that, were it not for the hind legs, you m^t have 
trouble telling where the body ends and the tail begins. The tail is 
far from being a mere ornament, for without it the crocodiliao 
would be unable to move about in its favorite element, water. The 
tail is all-important in the undulatory swimming modons. The legs 
are large, though not powerful like the tail. They are folded against 
the body when the animal siyims, and are used only in carryii^ it 
about on land, where it can ipake some speed for a short diitanK. 

7 



Crocodilkm 

Contniy to gcnenl belief, the crocodiUen does not dreg itedf 
about, but raises the body high off the ground when moving on 
land (Hate 3). The belief in the draggny process probably arose 
from the sight of fr^tened crocodilians aiidii^ into the water. At 
such times the animal may slide down a sU|^ty, sloping bank 
without getting up on hs legs. The tail is aho a powerful weapon of 
defense, as anyone who stands near an enraged crocodilian will soon 
find out. A swift sideswipe of the heavy tail knocks a man down at 
the moment when a similar sideswipe of the tqien )aws has put them 
in a position to take the best advantage of the blow by the tail 

In addition to an ability to take care of itself by using the }awt 
and tail, the crocodilian is well protected on the back by a tough 
coot of hard, homy scales reinforced by little plates of bone. The 
homy scales are set in rows, and have keels that form continuous 
ru^es. The tcsultii^ armor is so tough that it might be described as 
impenetrable, remcmberii^, of course, that all such terms are rela* 
tive. In some crocodilians, even the belly scales are reinforced with 
bone, and the massive skull is to bony that no vulnerable spot can 
be found by an enemy. 

In ^itc of this formidable armor, the crocodilian, like the tur> 
tie, has a weak link in the chain of its existence. While developing 
in the egg and just after hatching, it is dependent on its mother for 
protection. The eggs are easily found and are relished by various 
mammals, and the hatchlings are comparatively defettselcas. 

The crocodilian is amphilnoos-that a, it Uves both on land and 
in the water. It takes to water for protection and gets most of hs 
food from water, dioogh h moat have land on whkdi to 1^ hs ^gs. 
Sunny banks are a favorite haunt, and iko doubt the habit of sun- 
ning is of hnpottance to hs health. 

The great importance of water to die crocodOiao is diown by 
the shape and form of its head, especially the bones of the skuIL 
The openings of the note are on top of the snoot and near hs dp. 
This is of course a vciy convenieot |dace for die ooi&tfls of an 
aquatic anhnaL In most lepdlet the air peaes through die nostrils 
and into die mouth, ailowing the duppii^ of water huo die air siq^ 
pty when die head is Mlmimged and the mouth is not kqx di^idy 
dosed. The mmupalt avoided dm difficnl^ by devdoping ^ die 
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Qeiurd Aeecwn 

mouth t roof (the polite) d>ove which the oir poMci to die throet. 
The crocodilioiM dU the mine thing modi better end long before 
the mammals. The air that eiKets tte noatrils at die tip of the ioi^ 
crocoifiiian snoot must pass above the palate and into the throat, 
which can be closed by a flap of mucosa. If a ctooodiliaa seizci an 
aiumal below the water, the necessary opemng of the mouth does 
not interfere with breathing. The* position of the eyes high on top 
of the head enables the almost completely submeiged crocodilien to 
keep 3 watch on its surroondiap while it breathes comfottablty by 
meam of the elevated nostrils « the dp of the snout. 

Experiments have shown that at least the American aNigaior can 
remain under water as long as five houn before drowning. *1110 
length of dme for drowning prdiably differs from iqiecMS to qiedes 
and depends on the water temperature and the activity of the 
animal. 

The crocodilians as a whole had their heyday durii^ die reign 
of the dinoaaurs and give us a glimpae of the life of the Age of Rep- 
tiles when gigantic scaly creatures were the moat conqiicuous forms 
of animal Ufe. *1116 few crocodilians alive today, rernnants of a glo- 
rious past, may be thought of as livii^ foasUs. In contraR to this, the 
crocodilian's body is not without its modem devciopinents. *1116 
bean, for example, has four chambers, the teeth are in separate 
sockets, and the body is divided by a diaphragm or muscle that it 
used in breathii^. ’These “Uving fosnls” can thus look down their 
long notes at odm rqKtlet and iutdy claim to be ahead of them in 
these important inqirovemeiiia that were only laeer developed by 
the mammals diemaelves. 


LIST OF LIVING CROCX>DILIANS 

As THtBE are so few crocodiltaiiB, we cn give a liR of afl the kinds 
or species that are known and dien, alter djawiiig the gnii^ as • 
whole, comider in detail abnoat every kind. (IcwoiMcdMvidnnNa 
to treat the inmnnerdde fiaards, makes, and cwikc in wmhr de* 
taiL) What the arooodiliana lade in mmiben du^ mdse np for in 

Wft tf id fOmilllic Amnmt fedtiliCI Ai* dUB flWiftdKU > 
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’ OftMwdiKmt 

hoUt a nwiiic fdaoe m ki rebdon «o Aa hwnaii being. The nm>» 
iBoas mke loqr be thoi^ of m a Utter thotfh nor an cater of 
man, and the gimc coi wtife i CTr i wnai a -^aww only in the bomam 
nmginaikMi. Note tbur the liK that loUewt inrhidta a brief iniyca-> 
don of the lange of eaeh ^leciei. 


ALUGATORS AND CAIMANS 
(Family AUigaiorMc) 


BroadHioaed Caiman 
(Com m lattrMris) 
Pangoay Caiman 
(Cdmm ytemt) 
Spectacled Caiman 
iCmmm seteropt) 

Central American Quman 
(Grimm jiuem) 

Black Caiman 

(Mrlmosucbm mger) 
Ameriom Alligator 

(Am^or nriourippiefirir) 
Quneae Altigamr 

(AlUgmor thumu) 
Smooth-fronted Caiman 
(PtUofutbus trigoiuma) 
Dwarf Caiman 

(Pafeeiuclwx palpfbrotus) 


Raraguay and Braail 

Faragnay River System 

Amazon and Orinoco Basins 

Mexico, Central America, and 
Colombia 

Amazem Basin and Goianas 
Southeastern United States 
Eastern China 
Amazon Basin 
Amazon Basin 


CROCODILES AND FALSE GAVUL 
(Family Ctocodylkhe) 

WmtAfikmiDsvarfQocodite West Africa 

(OMwbnms Mriopfr) 

Confo Dwarf Ooeodile Uppv Congo Batin 

(Ows efai a mr erforari) 

NQo^ C w ce ^ Africa and Madagatcar 

(CrocAlybiv aiiorimr) 
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QttmdAceomit 


AflicM Sk ad b r <MWM d Ctooodik 
{Ct*e049lm emph mm ) 

{CnfMdyka ptkmtb) 

Siunw Cncodik 

{Crocoiyba tUmenm) 

New Gttbwan Crocodile 

(Cneodyka nov^e-gHmm) 
Auatralian Crocodile 

(Crorodyhtt itfbmtaml) 
Mindoro Crooodib 

(Croeodybu mmutcmidi) 
Sek'wettr Crocodile 
(Crtcodyka panuia) 

Cuban Crocodile 

(Crocodyba rbombifer) 
Morelet’s Crocodile 

{Croeodylut mortleti) 
American Crucodik 
{Crvcodybu utam) 


Orinoco Crocodile 

{CttKodyim imermedm) 
Fabe GavkI 

( TvmiMnm fcbUged) 



aoiKiimiBni AflB inci /sfs 
NvarGobao 


Aiatiifii 

Plialamaifain 

inuippiiie imiMH 

So ut hern Aria, MUqr Afdri* 
pelafo, aad Anao^ 

Cbba 

Mexico and Cemial America 

Notthweatem Sootfa America, 
Central America, Mexico, 
West ladiea, and Florida 

Orinoco Beam 

Malay Peoinaula and Archi- 
pelago 


GAVIAL 
(Fnril^ GevUidk) 

UadianGatMl Soodwta Arin 

(QmMU gm/tdem) 

llw amuiga peraoB in tnvafiaf thraogli wiU OENiMiy k al^ 
itnick dw rii^ of higo nm^ «i4 ii qK to think tint dwgr 
muR to CM« and of i|wdri inienM; Oenaioljr thay «w of ifMoM 

cnrORf •«ElllMO|gll IM CliillCiil mt umjr w ciiinp iw y wW mwiio iC 
it chi^ li moft ipi w Ink a 

nricjr. Thm IM Iwwliodi of mhU mhIhhi mi HBwdi b gnu on* 

It 



knowa to sdboce, o^Mnit It it pcobiblt thit mn^ • [j^guitic 
nqxtk ranams oaknown. 

The croccxfiliani, wMi their gieit sie. ffluttnie tliii point ed- 
mirably. By 1815 three Bfthi of ^ t«renty>Bve crocodilten epedes 
lilted above had be6i formally mcrodooMl to acience. In dui oen* 
tory only three of the twenty-five ytctai have been mtrodoced to 
acience and all of theae by the aame niHit Dr. Karl P. Schmidt, who 
in a lifelong atody of cmnodiliani haa proved to be a aoit of croco- 
dile Sherlock Holmea, detecting new Idhdi ovcrlodked by othen. 
To his credt k the dkeover y of the Cot^ dwarf crocodile 
(1919), the New Guinean c ro cotOe (1918), and the Mindoro 
crocodile (193;). By way of contrast, the introdoctian of new spe- 
cies of Hzardi and snakes k at least a weddy occ ur rence inthean- 
nab of technical herpetolog y . 


ALUGATOR AND CROCODILE 

In Tmt Unned States at least, the question most often asked about 
crocodiltuis k: ''What k the difference between an ailigstar and a 
crocodile?'* It k not snrprisii^ that this qocMioo has become ao 
popular in a country widi but one crocotfile and one alhgator. Yet 
even in the United States the question has Ittde practical point, as 
the natural ranges of these two croeodilians approach each other 
only in extreme southern Florida— the American crocodile, like 
othiv crococfiles, being a tropical reptik in contrast to the Ameri- 
can alligator, wtuch lives in a tenqietate region. Because of rhk dif- 
ference in ranges, these two ammsk can almost never be confused 
by the hunter. 

Looking at die matter foan a sdendfic perant of view, we see 
that the dligatoci and crocodiles are placed in separate familica, and 
therefore most have many differences in the way they are put to- 
gether, so ID qpedc. To point out theae d iff erence s would take ui 
bryToiid the scope of thk work, but a glance at an Ametkan a|%a- 
tor placed next to an American crooodBe wffl show that we need 
tmiy nmambtt that the al%ator’B snout k much the broader. Vtliili 
a Hide paaodee anytme can tell one fnmi the nriiar kwBMfy', Tk 
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QtHtrdAuoum 

Cttciy file niiCtQf iiffl ftudw ^ it eta be p t fo wf oat 4^ in tgiot* 
meat iidth tlw niofc nmow Boar of dw crooodik, dw foarrii tioodi 
of tbc lower j«w fill imo • groove of the oppot; in dw broid BOOT 
of die d%Mor due toodi Jipt into a podeet of the opper jaw. 

SIZE, age; growih 

Tm QVumoN of gtcaMR dw ii ae annojnng.itOtih# i^wpUiK b 
it » fafcinaiing DO die iayimn. The troidde widi it iedwt Ema M 
abiKMt impondbla to get, and die latger die animal ooiicijiWii'die 
hankt the praUem. hinnmg wry laige f«pd|ha lAwit la; iMtd 
enough in any caaa. bat when one of dm «ilBaillia*§ «i 
propoftkma die diffioolty becomea tnity fonnidable. Kvi^^oae 
knowa the eetaiptadoa to atietch meaBwnicntt, and what ehanre w 
there for even a pndcanonal repide man to e n co n we r one of iImb 
cnormona indhricfaiaia? Sldniiii^ the carcaaa doea not help beea n i a 
dcuH are alwaya nmeh longer than the body fcnm which they came. 

The acwndfic anident of reptiles » prone to es ap e i tat e dm 
stumbUng-blochs ood «o avoid the epMRion of gre a eae t aiM. Bat dna 
attitude is not reasoned because nze ia important from the acien* 
tilic as weti as from the lay point of view. The eapeiMOoe of Dr. 
Schmidt at Lake Ticamaya, Hondoras, wdl {Uusmaes the point. 
The average tiro of the n u merous American crooodiies at this lake 
was reported as 15 feet, and B dieged la-foom had joat been dhoc 
by a “griiigo" hanter. The tape measure ap|dicd to this ya c hnen 
proved it to be only 8 im 9 iadhee lory. 1 ^. Schmidt cnmiica at 
diis point that the naturilist who carriea a ateel nqw ia ante to be dli> 
coonged. The laigcat ipedmen enconntetod doting the week of 
honting at Ticamaya nMBited only it feet a htchaa. 

By nmoring many iknllt of ctooodiliaoi of known l ength Or. 
Schmidr hei come to tome eobering oonclawms for the lover of 
record neca. For eaaniplc, a notorioai man ettwy iait*weter cioet^ 
dik dim lived on Lorn in the Fhilqipiiie Uands waa dhot by cam 
hanMn, who recoedad ks Ingth aa l:I.J(lirai- 

nateiy , dw dmU wai htnnil^ to diii ootaatiy, aidbm k k flooddand 
to be dw aratU’a latfMt eracodilian iIeiiR On t^ 

If 



CroeodiUtks, 

orapait (dMNtt diiny iaciMS), the pomuBr ooiild not hevt tieeo 
more then ta,5 leet 

Strangdy enough, Ae moee wiiiMe recort imurow ii i t m made 
by • ncmiK iree ttlten more then e scntiuy ago bjr the faMnat ex^ 
{dorer Akmndkr vim Hnnriioldt. Thk laeanirenieM wai of an On* 
noco crooodSe ax feet 4 iodtea kti^ The following aoromaiy of 
ppracuMio cf OOT fl i i i i w HB WCUM Poi n n WCBP inim Ufa «)ciiiiimic« 
When the crocodiUam are ananged in order of nm they may 
be iQoghiy divided imo three groofijf flaiit. large, and wmll The 
oincraioc uctWBcn tM svcnigB wCi Sffuiii mguiB n oiibii vciy 
marked. Tina probaMy meana onfy dmt a n aa ao m nc n o have been 
taken on mo few indjvidnalr, if hmidnda of qpec mi e m were roe aa 
mod, the g^ would be moch aroellee. 

The meaanremeata of die two alf^pamit inchnkd below cab for 
co m me n t. The Ameriean alUgator hm been ala o gfatered no nitli< 
leaafy that gigamie indtvidaala are no leiq^er found. The Chmew al- 
Ugam, BOW dl bat eiiioct, haa lived for dnmaanda of yean in a 
populated area, and oertainly doca not now reach the len|d> that it 
fonneily did. Unfotnmarely, we have no way of knowing to what 
ame it once grew. 


L£NGTH OF CROCODOJANS IN FE£T 



Oiaar Specks (AUxbsmm lessgtit ip~M}) 

AnwridD Crocodile 

grenteat: aj 

average: lo-ia 

vnvKKSO unocoQiie 

givataatc a| 

average: lo-ia 


greaiaiti atf 

average; la-if 

Saltwaear GmeodBa 

gremaat: ao 

avenge: 11-14 

Aoitficen AlHfMf 

grcaieat; 19* 

average: S-io 


Iwrfr Specks (.Mesikmsm leispb 

NOodc Crocodile 

greateat: id 

•vmgc: 11 

FabeGavial 

greaieat: id 

irange; 9 >*io 

Ullrrtt 

ffCiMf* 1} 

mrogc; ii^ii 

jnnug^v Of iwBiWi ijrociioiie 

gitiWMK: 1} 

iirciigt: to 

Sjlemeee C?P'oeodiiW' 

gitiieiit II 

wofigos 10 


iroettHitv It 

average: d»l 


H 



OimrdAgmmt 


SmSSpftkr {Mukmm hngHi Im tbm lo) 


New Gahwan CcQoodilB 

glMMs 9i 

iwmfp: 

« 


gfWMM! H 

pvengfif 


Motaiec’t CrocodOe 

g'lfPMtf 8 

ifWVfl: 

•*7 

Australian Croeodik 

glMWCs 8 


d-7 

Paragwy Giinian 

gipiimte <8 

twetagb: 

H 


^PWPPPw “ 

HtWMIo 

6 

Mindoro Craoodik 

gteatCK: n 



Btoadmuad Griman 

grasHltt: tf 

iiiBriiPinj 

4 

C3iineiiAllignMir 

groaoac: H 


Wot African Dwarf Oocodiie 

gieateatt < 

iwvim88^ 

$ 

vxninH Aincncin i,4unMHi 

gieaesai: < 

ft Mitel 

□llliK9Clh>|nilllliCI MWIMfl 

gtcaemtai 

MMte 

4 

Dwarf Caiman 

gfWNMWs 4 

iiiC8||is 

ll 

Congo Dwarf Croeodik 

gisaaat: 

iiwtigpia 

t 


Om i»|i« diigaior fann m the eoutfa ea t em put of the United 
Stetce keep* he alUgttoiem pan, and each pen hu a WmI gMof 
the age of ihc aiun^ m it. liw larfeR bdividiiab OR dOcfed t» be 
hundredi of yean okL Such eshtbiis, aeen m dwjr ale by theoauidi 
of tottriats eeety y«u, ocdy help to fufcher the falae belief thu cfO» 
odiliana live for centuries. If we think the manor over, we loahtt 
that an alkgatw 500 yean old would have bean well grown when 
Columbus reached thie New World, jint how could owner of 
such an animal know in age? As thm is no wty of decerainlnf 
the age of an oM cfooodilian, diew dahns u ooee appear lUiealana. 

Whu then is the anewu to the quearion; "How lonf doee a 
crocodilian five?" In the fim place, this it not a rimpk qptearion. 
Suf^Mae we ask: "How long docs a human being Kvd" Do wu 
mean how long does the average man or woman Ih^ or what is the 
greatest age aterined by a human being? The antwer to the free of 
these ((ucscians muai be owltipfied by two tar thiue Co |ac the an* 
swer to the second. In the caae d a Wild onljr fwy wftlttl 
tnd pioloqgtd miity will mmi dw imugt kngdi irf kM Hfei mm 
the midbiiima if mmu h aot defeennittML 

Nooneknowi how hug oroeofrUana hve in a aeaK of nohunn 
bttt fre lam Mqm Scaifry & Flowar nenla tea inMM%ifr« n^ 

If 



CrofifidOkhu 

doratioooflifiibtiiinMbJhrii^kica^^ (clue6y m cow), tnd 
the icsoks trf hii work give m oar beet htfonnetion. Among fifty- 
five kmds of rqptfice definite^ known to heve fifed to or mote 
ye«B. Ma)of Flower Uen thirty-one tordei. eleven crocodiliem, ten 
nehes, two fiziidi^ and the tnatin. The diree kiadi of cancodBiein 
diet lived more than 30 yeaiv were: an American alfigator (si 
yeata);aC 3 uneaealfigatior (50 yeaia)( a maiab crocodile (31 yean). 
All of dieae three wen idU alive wlieo the recordi were nuKle. b 
die face of what ii actoaUy known, the alleged great length of fife 
of the crocodilian ahrinka conaidembfy. 80 far there is no cvidenoe 
diet crocodiliana live even aa long m man Imnaelf . 

It mighc be added paienthcdwUy that the famow American al- 
ligator **jjinn-qni-tit” of the Jacdm dm Flantet, Puria, died on April 
4, 1937, after a poaaible 85 yean of captivity. Apparently there ia 
no way of proving w diqiravii^ the validity of dui record, and 
Major Flovw r cfaa ed to accept k. 

No one knowa jnat how fact moat crocodiliani grow. Dr. Mat- 
ctdm A. Smith atatea that the Siamen crocodile ii riioiit 39 inchea 
at the end of ka third year, that the oaaal rate of growth of 
crocodiliant m a atate of natore {vobaNy k aome to to la inchea 
per year. So moch mote k known about the rate of growth of the 
Ameticua alfigator than about any odter kind of crocodilian, that 
1 have given aome detaik of ha growdi rate on page 15. All the 
known beta about the growth of crocodiliani refute die wide- 
apread belief that die gigantic reptika grow very ilowly. Slow 
growth k, however, often characterkric of indhtidoak Uvu^ in 
oqidvity on omoitablc food, a fact that no dotdx gave riae to die 
frirebdM. 


DismuBunoN 

Wmi THB eacepdon of the two apedea of ai%Kota, die American 
and the Qnneae, all of the crocodiliem are typically aniinab of the 
tn^pka. Takiiig die fimha of die tiopicB literally aa the Tropic of 
Cancer on the north and the Tropic of Gaprieom on the aowh, k 
can be aaid that the two true alfigavora are never found in the trap- 
ici> AitoiBciiiiicf cn>couMiiiiitiiicif oBirroqooo iii WnOicctii^^ 

16 



QtmniAecoimt 

be w ]iMd^jr damned by dMK nme limttsi wImx^ 

{Kteveil bqnHid dieae Ibiiiei. carocodilwne may be Ibn^ • fcwr de> 
grees to ^ aonb or aomli. k goes mthoac aBying duK ncli hma 
ol owmth do not asocod into mountaiiM. The low iw np e fiwiie ot 
ait aad water m moontaiiioas country is probabty 1^ tUM dOBdi’ 
don that would keep crocodilians from duasing* ^ •. <. 

A few ocher jneerenang pc^ aboui the dBsnibitdoa of Ihcil 
rattles should be mentioned. In spite of the fbw fpeciea dwc funm 
suivived m dw {ueMm day. eioMm every tnqpM tiilliiBd h« m hm^ 
one kind of crooodiBao. In all of Akin (i n d ud liig. W a i rj g w rar) 
there am but four kinds, and in Asia six. Aoatiaha has Inc two. 
When we come to tropical America, matim chaiyc^Sovdt Amer* 
icaaloae has nine or even ten kinds (the tcack not yea ImSmI^ de- 
scribed for the scieotific record). CohmiUa, wjlA ha seven (or 
eight) specks, migin be thought of at the wothTsetocodifian head- 
quartm. Thus it is aeen that ctooodiltant arc dunly ipiead abooc die 
waist of die world. 

The condnoous dhtidHition of the tiopicsl crocodiBani does 
not arouse enrioahy, wheieas die presence of one athganr in China 
and another in die United States docs. But a glanoe at die fbedt rec- 
ord removes the myscety by showing that alUgatora were once 
widely daittiboted. For example, two lands of cxdnct al%atais 
have been found in Nebraakt akme, and foMh of die alUguor fam- 
ily have been dtac over ed in South America and Earope m wdL It 
» not unusual in other grospe of anhnalt and pfama to find hi the 
caitem United Staiea a^ in eastern Chma apeckt that am moch 
alike. 


FOOD AND FEEDING 

Thx rxxKMQ habits of crooodilkaa do not vary greedy from apecim 
to specks exeqK disc some kinds am modi bolder than odieia in 
occasionaUy attacking large pmy, induding man. AH of dme r^ 
dies are meat-esters that nonnaliy loll thek prey and devour it at 
once. Ckrrioo may Im eaten, and diem am leporo of dia burykig Ilf 
food, prcsuoiabty to "rpen*' it. Ammab of idi akm fram hiam tn 
large manunah faU vktto to das rapacious croeodiki vadoi^Mdly 
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dw vHt nujofkjr of fas vl^ini ife aradn vooU not wd||h 

thm s po«^ Thfai ttstemctt inty ocsnttoi * siu|Mtiis 10 dMW nrfw 
hsve ttad itpons, tmt of them no doi^ tnie, shoot Isife ntsm- 
msb benig dragged fatm the w«er sOd <iaid^ devooiod. Det^^ 
sto^ of the stomsdi oonteots of dunirksn sU^ston ihoor that 
the bans of the diet fat a nnall anfanal of one kind or a noth er, and 
sniciy the asme holdt ttirafor the otfaeroneodBiaiii. 

The abilfay of the crocodilian to a^ dbove the water wl^ eon* 
cealed in it enatdes it io eigcnre aniaodt tooling on the torf ace, or 
to aefate the snoot those that contrto think at the waters edge. 
The broad jaws of tnc« ipeciei nadfa^ aecoio the a^oatic oeararasi 
dwdeodersnomofthegavfadfaiillMB^dericcforcaidnngswift- 
swimnung fishes. Another gfoop of lijptiles, die extinct phytosaois, 
had dem^ snoots and presomabty wOK fidi-caim like the gavisL 
Bat the ancient phyioaanra had one dhadvantage when eonqiared 
oririi the modem ktagonootcd crooodifian; the nostrib opened back 
near the ^cs. The nomfis of some pl^noaafs weie elevated, and 
pondbly the dfaadvant^ was that ovarcome. 

^ far die moot i nter ea diy difaig shoot the feetSi^ haiNCt of 
cfocodffians is the way they ove t coro e huge prey and lednce it to 
pieocs that can be straflowed easily. This mnhod is dO» osed by 
croco<filians s tru gg lin g over the same object. Once the jaws get a 
firm hold on the animal, the body dF tte crocodilian toms over 
and over, revolving nqpidly on its long ans, so that one of two 
diii^ happens: either the victim is lorMd over and over ontil it 
is rende r ed conqrioieiy hdpleat, or k is simply twitted fatto two 
pieces. 1 have seen the photog rap h ai a man who was given dns 
treatme n t and had hk atm tom from die sodeet. Oddly enot^ he 
lived and was able to ait up to be photogr a phed the day ofw the 
aoeidem. The twisting aetkn kept him from bleeding to death bf 
dosing the ends of the blood vcaaek inaiead of dloidngthem to 
lesnaia open, as woold have been the case if the arm had been cot 
otf Ip a Aarp kniffe 

Aha the pray has been ov erp o we r ed and ledoeed to pieoss 
small enough to be swafiowed, k it fiterafiy golpad down. If • piane 
iiidades b% bones, these msy be crashed ^ die jaws. Mooddkil 
uepma f wtwn wngin my dc towd iowi (mil hm^ will mil 
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tuMtm down the thfoec. The heed h hdd Mgh end tflied beck* 
ward diiriqg this pfdwihuuy praee% end k hfted eboiw the snr* 
to if the citioodiKen k sabmeifed. Ahho<q[h ieife ol^eai ^ 
iirayt wolfed one <rf water, very SBiett ones insy’ be cirelkn^ 

the head of the ctocodito k uito it end die ffwa ^ 

Some Ikardt deal wnh theit food hi m u ch the laiim enqr and 
may even twkt hi oootendhy for k, b« k k the eto c o dH ii wi Ihai 
has develaped to their highest state the tsrisc end the ge%. f of a 

wittf •Mini wten tfctfi AM iiik itwi ifiif i miipm ^ 

fpnitmiff iCIIOIIi nv IWIK H m nagmy CIBCIffHC Wmy Of OVOfOOliipilp 

prey. ' 


REPRODUCTION 

Caocnixtt AH ura histories are obaeare at beat, end whea k ooniea to 
reprodaetion, we arc tmly in the dark. The evasive word "le* 
ported” moat be used all too often. Fieqaendy we niiiai fail back 
on casual observations of tpotesmen who may or im^ not be ttahied 
m scientific observation. 

As ikr as k known, all crocodilians repeoduoe by m eans of eggs 
laid in nests that are usually gnarded by the female. The life hktocy 
of these gkni reptiles k ahnpie when compand to those of the ocher 
reptile groopa whh the esnptioo <Mf the turtlee: all tuidea by eggs 
that ate buried in the ground hy die femtb and then desersed. The 
life lustoriee of Ikarda md anakea am much mom varied; hi bosh 
groopa some (^lecka mey hy eggs, ocheis being foith yonihg mon 
or less sfeer the fsshioo of ntatmiwb In some soskea the eggs tie 
carefnlly gustded, in others they in deee r te d , and to on. 

Several khids of orocotKIians am repotted to add one «w««w*«l 
lOQch that pots them iheed of the other nptikK the tnothetSk when 
etttactad by aounds made by the hatching young, open the tssais to 
let the tdfipriiig e ecspe . 

nocii ••••• ot ill ctMCiqiitairii nivt two piifi oi Mt or Mmi 

gbndi that eeetutt most aoivefy dnriug thamating aemuii. Out fuk 
k in dw Upe «d the doaoa the oito opeM to the uuoide on the i%hk 

end left hato of db louw b k fiNMSned to toa 
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Mcrete uaS that hdpa the indivkfaiab find one another during dK 
matii^ seaaon. 

More informadon about reproduction k given below under die 
accounts ai some of the qiecks. 


HUNTING SOUTH AMERICAN CROCODILIANS 
FOR SCIENTIFIC PURPOSES 

De. FaimMCK Mbobm« of the Univ^nidad Nackmal, Bogoti, Co- 
lombia, has kindly given me informadon on hk method of hunting 
Sooth American crocodilians for scientific study. 

Harpoons are used becsnse bullets damage the skulk, and speci- 
mens shot in the body frequendy escape. Besides the harpoon and 
its thirty-foot nqie, one needs a sock, a small boat (Medkm used 
di^oots; Plate 15), a Uj^t, and a maehete or two. The harpoon k 
loosely attached to a stick so that the two readily sepante when 
the former becomes buried in the animal. Three men are required: 
a harpomier, a paddler, and a general aantstant. 

Ihe hunting begins about two boors after dark. The haipooner 
shs in the prow and tries to thine the fight in the eyes of the croco- 
dilian. The expert can tell the species by the color of the eyes. After 
a caiman or crocodile has been found, the boat nuist tw quickly 
brought to within rix feet of it and the harpoon sunk into its ade 
where the ridn k not heavily reinforced. Once strode, the victim 
leaps out of the water and then dives. It swims first in one direc- 
tion and then in another, so that the rope, as it k played out, k 
prone to get twisted sround the prow of the boat. The animal fi- 
nally becomes eshmnted and k brought to shore for Idlliiy ; if the 
shore k not handy, it k lulled in the water. Killing k accam|dithed 
with greet di£Eiculty, especially in the water, because cuttiag 
through die heavy armor d the neck to sever the spme requires 
both strength and ridll; the crocodilian stru^ks even after its qpoie 
has been cot. Sometimes the brain has to be destroyed by piercing 
it widi a stick or wire; it k advisable to tk the iawsshut bdom ei- 
temptii^ thk. 

Dr. Modem says the danger in hunta^ cincodifians k not gicati 
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ai few edtMaum, or hun w ii , ere tolled; Init k is Ideely ihet he on* 
deresdnietes the poenbiliries of beiiig hurt, or evea kfll^ ttnlcM one 
is espert. A spectaded caiman five feet long once bit him 
severdy after be had aevered the head! Mofeover,thelMHiterhasco 
know his animal: die spectaded caiman, for exaa^|da. uses the jaws 
rather than the tail, whereas the nioodi-fooiiied a^ dwaif laaknans 
strike savagely widi their tails as well as widi thcar iawiL On two oc- 
casions a harpooned caiman actually kt^icd into Dr. Medemh di^ 
out and gave the barefoot occupmns a fivdjr ikM ond oioe a 
“dead” individud over five laet 1^ strode him terice with im idl 
and almoat upset the dugout before iumj^ bade kno ddi water . 
The American crocodile k able to break the stronger ennoe widi 
a blow of ks tail. 


ECONOMIC IMPORTANCE 

CaotxMMUAN nmaa furnish eicellent leadier dtat k used extensiv el y 
in the manufacture of such items as shoes, trunks, trav^ng bags, 
podeetbooks, and various novelties. Great waste is unavoidable be- 
cause, with the exception of small individuals whoae enrite hides 
are made into novdiies, only the skin of the bdly and sides is prac* 
eased. The plates of bone in the skin of die badt make k vdodesa, 
and for the same reason even the bdly ddn of aome spedm camaot 
be used. 

The United States has been a good market for crocodilian tudes 
since the early part of the last century; by 1850 the trade was sail 
extensive, and even as late at 190s aome s8o,ooo skins woe tarmed 
annudly. about half of them coming from Mexico and Centrd 
America. It is estimated that the annud take in the ipso's had fallen 
off to 50,000 a year. It need scarcely be added thati^ daughter of 
literally millions of alligatori has greatly reduced the populathm; in 
1939 the species was still abundant over only about half of hs origt- 
nd range. The tropkd oocodilians hold their own better. An 
extremely interesting report by Dr. Remington Kellogg on the eoo> 
nomic importance of alligatott was poUkhed by the U.S. Dqparp* 
meat of ^ptcukote in 1919. 



Account by^ Spedes 

FAMILY ALLIQATORIDS 
broad-noseO Caiman 

(Cmimlmihrtris) 

Tm aaoAi»'NQSBo caimifi k found in Ruiguy tod over much of 
eanem «d tootliem BraaL Eaify hnvelen wrote many dcacrip* 
ciooa of this and other caimans of th|e Amazon Basin, but the diHI- 
cnl^ of beiiy oemin as to which spedes was being described makes 
it advisable to disregard most of dm accounts. Dr. Schnudt found 
the remains of a marine toed (Anfo fnarhmt ) and of a bird in the 
stoinadb of one broad>oosed caiman. The marine toad dot* not live 
in the sea, at its misleading name implies. Dogs have been known to 
die a few minutes after merdy biu^ this gigantic toad whh a 
highly venomous akin. 

PARAGUAY CAIMAN 
iCmmm ytu&re) 

rtATE I 

SPECTACLED CAIMAN 

(Camum sekraps) 

VLATC a 

CENTRAL AMERICAN CAIMAN 
(Csmaan fwau) 

The Paeaouay, spectacled, and Cemnl Anwikui caimani all 
closely enon^ related to be currendy rlaaiHieiil aaman geograpWf* 



Aftmmkf Species 

oil viriiliom of OM Aid^^ 

cliewhm ia thh bo(^ I am imldiig in eiweipKk^ 

Miifea itf thcK dim tt« IQ gim ai^ f or dw iMR pan; 10 
geognpldcaily. It owat ba borne in tuM that the manm doptfi* 
cadoB, diroefh die oondunacton of dicae dme inn «M^ ndnm 
two the crocodihan ipectea of jthe world. The tfame ciiaianB hi 
qoeition ate dhtdbwcdaa follows: ftsBigtMy ea h iieB ff eragiMy^iid 
iiear 4 >y territory (wkh one ptuodtof feeenl hr dk tmn hmun 
Brat^); apectaded cahnan-^he idand ^ TdMdldfl^ 

ica mirth of dw laiSfe ol the Anafnay cahnaa, aid esM td pd 

dca bat at rdatively low akhudesi GtWal Ameiioni eaifiai IfOii 
the Atlantic coaii of Colonibia through Cemtnl iunaiiidi (at aela» 
dvely low dtkudes) to the eatrone soudiwealeraoeait of Menieo. 
There h aonte indioadon that the Central Anerioaii caiman abo 
lives on the Pacific ooaai of CdaoibuasweilaaaliRlefiBriiMriMfih 
than the extreme southwcatem Mexiean oosk. 

Dr. Metkm» who has devoted more time than anyone else to 
the study in the field of New World crocodiltans. has oboarvod in 
Colombia that the iqsectaded caiman prefers lakes and the <|aiet 
para of livers, avoiding currents, whirlpads. and the lihe. Dr. 
Schmidt, who was aide to exaimne thirteen stomachi of the Pun* 
guay caiman, found fishes and dieir remains in eight, crahs and re> 
mains in six, anatls and remaim in five, and remains of a wner awdee 
in one. There were no stomach sinnes in qpite of the fact that moat 
crocodilian stomachs oomain them. Dr. Medem found molhiriaatid 
crabs in stomachs of the Central American caiman, and noted diac 
it enters the brackish*waeer swanqia of the Mi^dalcna Riaer, Co- 
lombia. 


BLACK CAIMAN 
(Mekmotticbm niger) 

Tm SUCK cahnan » found in die Amaxon BOifn and dw Gtaanaa. 
It h the one ofman known to excoed nine feet in groa wn t l e ng th, 
and is, in foct^ the only dangerous member of dw eHtganar folnily. 
The Antericm fdligem, w noted dsoieheio^ once toadied ■ gtiMw 
length but wm nem a diMBt to humen lifo. 
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AMERICAN ALLIGATOR 
{AOigator nnsat$^t^tittis) 
rum ) 

Thb Amxkioan tUiguar » found tU over pemmukr Floridt and 
thence northeaarward chroi^ the Ohefanokee Swamp and aloi^ 
the South Atlantic coait to Albemaiie Sound, Noith Carolina. 
Westward from Floiida it occun alw^ the coast to Loumana, 
where its range expands inland to cover nearly all of that state, the 
Mininippi Valley well into Arkanaas, the River Valley into 
Mistwippi, and ^ of die lowlands of eaMern Texss. 

The giant i^niles of the Unked States are of coone the Ameiv 
can alHg^rar and crocodile and the sea niitles. Among diese the 
sea turtlm may be rated as haimkas to man and seldom encountend. 
The crocodile is by far the more dangerous of the two cracodilians, 
but it too is seen in the wild by few because of its small range. This 
leaves us with the alligator, whose extensive range frequendy brit^ 
it Bito contaa with man. Just how ihmgeroos is an alligator? The 
answer is that, in qnte of its ase. an al%ator is not dangerous. But, 
like most general stateroema, this one has ks excepdont. A female 
alligator guarding its nest will attack, but its movementi on land 
are clumsy and an aedve man can easily avoid it. The other excep' 
don aiqibes to less than one per cent of the coco u nte n between al> 
Ugator and man. On these rare occasbns an alligator not defending 
a nest will attack, and a few authentic cases are on record. 

As an illostntion. let us take the experience of the late E A. Mo* 
Ohenny, as related in hk fascinating book (see bibUography). As a 
ix^ in southern Louisiana, he and hk youi^ friends used to amuse 
themsehres by swimming among alligaei»s and teasing them. Thk 
close association condnued throi^oot a long life, and on only one 
occasion was he convinced that an alligator actually attacked him. 
This individual, eleven to twelve feet long, slid off a bank m Mr. 
McUhenny qqiroached and waked in the water nndl k was able to 
strike hk pirogue with the tail, hurling its occ u p ant ag ri nit dm 
bank. Lndtfly, he qoidcly regained hk balance and shot die cteadk* 
ing lepdle. Mr. McUhemy followed op several cases d penaas 
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wtw MpiNiiedly had been drowned or bktcn bjr affigeun in the 
witer; ^ of dwM {Nsoved to be die viednn of the ellifNor gar, a 
Idodof 6di. 

It ii indeed remarkable ditt to large and formidable an animal 
{Moves w be so im^enave. A man who wreades slfigatcM « a 
stunt for the emcitainment ct teurista can easily rente te ani* 
mat harntes by holding its Jaws shot with Ms hands. One o^ the 
dilBciik parts of dm am is m shake dw aOigaMr miobitnrfvdjr so as 
to give it the appewince of %hting hard. Thltt dll )iwa «f the 
crocodtei are {soWerful is shown by Mr. McBheoays « i|n fk i(|W|i t 
of gettii^ one to bnc a steel (date. The kny ninth tooth on ehher 
ade, insmad of penetrating the ateel, was pudied Wf dhWigh the 
skull, end had to be |Nilkd out from the top whh h eav y pheis. 
The jaws of a big ^^ator are able to cnnh the leiger boM of 
fully grown cattle. 

it mighr he concluded with re a son that so latge and powerful 
an animel would have few enemies. Such a conteion is justified 
when alligaton three <»- more feet long are m queadon. But, at in 
the case of the rurde, the crocodilian has its period of volnerahOi^, 
and that is before and just after hatching. Reoouons, opoaa u m a, 
slninka, hogs, and bears are fond of the eggs, while the young in 
water are devoured by hrge fishes. A nest unguarded by the 
mother ii almoat oertiin to be devastated. It goes wnhoot aaying« of 
course, that man » the aU^or’s a rdse n croy. 

Information on the lei^ of life of the American alfigator ii 
given on page i6. 

In natnie, and ante the beat of capdve oonditiana, the Ameri* 
can aU^ator grows rapidly. Mr. McUhmyinarked individiialiand 
turned them loose. Upon rec^Mure he found diat the aven^ 
length at two yean was 00.7 indMa: at four years, 6s; at da yean, 
7s. Duriiqf the dxth year the males bc|^ nodoeably to ouanip the 
femahn in growth nodi at the age of ten they ate aome two feet 
longer (9 feet 1 incheB on the avenge), and dMMt two and a qoar^ 
ter dmea aa heavy (151 poondt). 

The ffladimim dee of the Amerkni digator has been e wne* 
what reduced aioag vridi in popuieden. Ea^ tnvdew described 
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warning idth ao many indhridiMli that a nan ni^ twva 
walked acroai on their backa. Thia may ot may not ba an t Bag ga ai ' 
tion, but we do know that aome of the early aMaaaicaMMi of Il8* 
gatoia i8 or 19 feet long were reliabla. During die law yean of the 
laat century Mr. McUhenny aeonred authen^ meaaanawaci of 
three yec i oie m note dian 18 feet long, dw koofeat being 19 feet 
a tnehea from dp to dp. Today one la foctonaw to aee a ia»foot ai* 
ligator. The wc^^ti oi dme malea kofit by Mr. Mdlhenny wore: 

Grandpa 591 pounds (li feetdlnchM) 

^ 488.$ pounds (11 feK9.5indwi) 

Big-boy 460 pounds (la fleet 1 indi) 

Alligatota dig deep holea or dene, Ufhidi way be faiqr feet hRig. 
They osnally have water in diem at IcOK part of the year, dthoogh 
in tte dry s e as o n the dena ate often Mr from water. The whIWia 
are qient in the dens, whidi are also uaed as retteaw from danger. 

The all%ator's firat aounds are made before the eacape from the 
egg, and apparently have the itnporwnt porpoae of iwdng the 
mocher knew that it it dme to open the nest. Thh aound h beat de- 
scribed as an “umph” re pea ted seveial dmea, and is even made by 
the adoh. An angiy adnlt when frightened makes a quavering hha; 
the males or boils beUow or mar, espedatly during the madng sea- 
son. The deep, booming bellowu^ of many endoaed alligators ia 
an alarming sound that causes a stroi^ vibration of the air and of- 
ten frightena vintora m aoos. 

Dr. Kellogg gives the results of the esaminadao of the stomac h 
co nt ent s of 149 all%anirt, all but twdveof which were tsken in the 
ddal matahw of Louisiana. The food of the endie lot waa made up 
of fotty-aeven per cent emstaoeans (thrinqia, maba, crawfidwa)} 
twenty-three per cent insects and qpideis; tvrenty-niiie per c en t an- 
imals with badebonea (chiefly firihes, anakes, tardea, birdt, and 
iiiiiiuiuuil* If flic iiiifiicoifi iiM Dccii tmCfi tn nocner cype w ccniii* 
try, the retulw would have been nodoeabiy dtfereni; dim perocni^ 
ages at leaet show what tdoea (dace in one typical regioii. For cm* 
anqde, the aknoat toed dacnce of frogs ia eerwinfy dua to the 
acardty of fri^ in ddd maiahw lather dian tn iha al%a«iMrti dUBea 
of frogsi which ate one of the awpies of the dtac, 
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An dSigiiQr Imi a fajg atooMch. Mr. MclUieMiiQr dnee Coand 
tbtM 'adiola p%a In a apadmca chat nMaauicd iuar nndar twelve 
feet, eiMdi |i% weighlaf aboiK iMrty ponadn He also wkaeawd ^ 
IdlUfig ef a tlifee«yea:^oU oow by a Unm-u^ alUgaaer tea feet 
ten inehei tong. 

One keen k cootpi co oody i|baent feom tlw dGgamrIi mma: 
am. TUi m intereitifig, at auny odiar apedm nf 4>t ipcw di l ian a ' <«n 
bnrar thtfi oon do ode hciit itic to actidt hlt iii it 

1 nc iiiigtiw m in tnaiicfnm liMnf Wm% ipiii wc mouf ii M wii i 
from a dear er hag t» a heetla* die food d^naidilig on the idle el 
the dUigator, the aaaoon, and the locality. It la lafe to piy dwe ttMai 
of the animah of auitahle ahn that walk, swim, or dy te-iha diigi~ 
tor’s rerritory feU vkidm M k « one tinw or anaelMr. liltia «n no^ 
ing » eaten by eHigatora from early October to fane March. Dating 
the sonmier they ate heavy f eed^ and ondndMedty an ineraaea 
in appetite late In the aeaaon eauaee them to eat a aorplua, which ia 
stor^ aa fet to offeet the long petiod of dMtinaooe. 


The act of matiitg in alUgatora takaa place in enter and ia nor 
unlike that of ocher rapdka, the male moandng the female and 
twining hie tail under her while her tail ia raai^ and her body 
turned a hrtla to one aide. Ten to fifteen minotae ate required for 
completion of copulation. From twaiHyHnnia wdaiy*cigbtagg8 are 
laid at a rime during the period feom late May ihroagh moat of 
June, and an aven^ of nine ereaka ia le qa iied for jne nbari o n . The 
neat mcaaora from five to aavan feet at the baaa, and ia feom two 
and a half to thtea feet high. The female gnarda it and aho icnda k 
by amoothing k wkh her body ia wet weather, watering k vkh 
water from her body in diy ipelia. She helpe the yonag eaoqie by 
biritqjr off the top of the neat at rite p roper rime. 

llw actual building of riw new by the feniale aiOgMioe k *0 eain> 
idex that 1 dnll outUae the procem by nwaheied attpa. Mr. MriB- 
hmy baa daaeribad at length the behavior el nne female, and tram 
hkdeac rip t i enIhivemadethefaMowingc w idai i iadaccoBim Wwr> 
cieai% an area a ppron ima iiriy eighr by ten feet hi • hrier puck 
by biting off. pkU^ ty, and maabkif down aft the vagaMhai 
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there. Second: naknig a pile of tradi and ficdh vt^etatioa in dio 
center of the cleared area 1 ^ oae of her niDiith and backward movfr* 
merns of her body. Third: woridngthisaiattrialintoawdS^padGed, 
flat-topped mound crawlh^ over it and pulling the looae mate- 
rial toward the center. Fourdi: making a hollow in the center of the 
mound by pushing her hind feet one at a rime outward from the 
center, hm front 1^ braced in dut outer edge of the nest<«uw and 
her body slowly revolvit^ dioot it. Fifth; filling the hollow whh 
moothfub of mud and water-plana ridiao from die bottom of the 
water near by. Sixth: smoothing md ahapn^ the whole mound by 
moving around and around it and over in top. Seventh: makii^ an- 
other hoQow in the mound much sain step four. Eighth: deposiring 
the eggt in the cavity, turning the botfy while domg so. Ninth: 
coverii^ the eggs, fim with the wet msiteriai taken from the neat 
rim with her mouth, and dien with fresh mod and water-plana 
from the water; pressing down and amoothmg with her belly all 
this material whOe deposiring k. Tenth: making the nest into a 
smooth-surfaced, cone-topped struettore by crawling around and 
around on ia slopes. This parricular fanak worked on the nest off 
and on for three days and two ni^a. 

In all the record of natural hktoiy k would be hard to find a 
more fascinaring pteture than this of die dom^ alligator making a 
nest with mud, trash, and frcdi vq[ctarion as material, her great 
bdty and broad mouth as took. 

Hundreds of thousands of young allyatna have been used in 
the tourist and novelty trades. For example, in 1890 about 8^oo of 
them were sold to tourists in Jacksonville alone, and, more recendy, 
one Fknida dealer was dkpoda^ of three thousand a year. Mai^ of 
these ace boi^t as pets. Although this trade in live alUgators has 
been gtea^ reduced, 1 am still often asked iust how a young indi- 
vidual shodd be cared for. 

An allgator does not make a permanent pet for die average 
home because k will become much too large in coo short a rime if 
cared for properiy, and will be unhealthy and unhappy if k is noc. 
The Brodefield 3 ^ near Chicago has built tq> a great herd of alfi- 
gators from the infants left by dkcontolate oumeis. The wo once 
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gytiawiil » WflAk ifa«W tn Tfvtsran rhe SnaiM ai alKga- 

tortnfic. 

A jrooiv aiiigMor AonU be kept n an ocdinaiy aqnariom or 
tank a aand beach rimg out oi water about diiw mchea deqi 
and the tank at lean ai wide aa the *gator ■ kmg. Moot inqmrtaBt (rf 
all ii the tcrapcranue, whidi at all titnea oraat be 75* Ft or dvaii a 
litde higher. Direct anniight ahould icacfa the onk for an hour or 
two a day. A lanq> girii^ u l tr a violet hght iHiy be a ubad n itied. The 
8un%ht ahouU never completely cover tho aloaripi becakni k 
may beowne too hot in audt a ounfined place, and k 3 l the pat; |p 
nature the bttle alfigatori eat aQ kinda of inudl creatam; udforto* 
nately, few periooa are drfe to provide anch a v ari et y ioc a pec. 
SniaU whrie fiihea or the internal organa of lat|ar onaa mo beat, but 
geoeroua amoonta of liver with a Utde raw b^ will do. The alUh 
gator likea to trice ita food by rideawipca; thk fact moat be kept in 
mind and the food preaented from one ride. The amid keeper may 
prefer to use a amril trick for the purpoee. Food may haw to be 
forced into the mouth at fim. It is always well to add to the diet 
some concentrated form of cad*liver oil, and three good fccdingt 
a week should suffice. Food may be refused for we^ on end in 
winter, or if the temperature k low. An infant alligator riioold be 
handled as link as poarible, at least until it has begun to feel at 
home and grow rapi^y. 


CHINESE ALLIGATOR 
{Altigittor smetttis) 

VtATB 4 

Fmom tkb point of view of animal geography, the preaenoe of an 
alligator in eastern central Qiina would not be too unlikely, but the 
rurvtvri of one there would be considered highly uitlflc^. Few 
para of the world have been more riuckly inhabiied for a greater 
length of rime by peopk with so varied a dkc end m ancient hebit 
of uaii^ para of many rue anknab si medkiiie, and the value of 
crocodriian ddn when made into kethu would acarceiy be over* 
looked them. 
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It » prohdik tfatt tMi omatil dligMpr ww onw (omAjent • 
ktge $i«a, and thtt the few livii^ iadivtdBak ire a bate raimm of 
a once CO0I1110OI pofwilaticiiL Bw how M it {MaaUe wider ii^ 
dttkma f<w anch a lai^ annal to inrvivt in the lower Yai^tiKC 
ky? The eiphuBatkat k amply thiK ^ men of thit N|^an have 
alw^ Iwea ao tBinity that th^ large flood plaiaa are imUhabicatile 
and give lefoge to coondew inUikBH ad wild aniniali. Daiky OMidi 
of the year there unjnhaliitied phune afie covered with rank grareea 
and it ii in thia denae cover tto the 4lli|Btafi hide. It dMwld alao 
be obaervcd that before the mrodoedoo of modern hmah^ guna 
die difficid^^ of duMxmg animalt waa yaiy grcatt the bag waa not 
wonh tfaejjiiowder and ahocrMpiired 19^ git h; and, mo re over, |mm- 
itive gona were eapenaive and anydm^^ but coi wn o H . Vhitora were 
alwaya aatoniihed at the vaat flo^ of wild fowl that darkened die 
does over the riven and vaUeya of Quna. Game waa ti:)q]f)ed in 
numy n^fcnioua wqn, but the catch ooold not keep op with the 
natural prodoebon, and die aUigaton aacaped enerminadon along 
with the other wild life. It haa been oonjectored that the dunew 
alligaow may very recendy have met ila end on the plaina of C 3 iina, 
bot I doobt dot. 

So little k recorded about the fife hktory of the CSuneae alH* 
gator thre an account of ita unusual hktary and puiautt will include 
moat of what k known about its hatnis. Akhoo^ the Chinese have 
written about thk rqmle for more dum fifteen hundred yean, 
wcRem science did not recognke ha exktence until 1879; the first 
specknen did not reach a museum coUectioa of the United States 
until 191a In that year a aknll and mounted ddn were received by 
the Museum of Comparative Zoology of Harvard Univenity. 

1 was fortunate in being the first westerner to vkit the home of 
thk reptile mtd to secure a aeries of mdividnsb for ac j entifi c study. 
As a member of the Third Asiatic Expedkiao of The American 
Musemn of Natural Hittoty, led by Dr. Roy Chapman Andrews, 1 
was sent to Wuhu, a ciiy a short dktance iqi die Yaiycse River 
from Nanking. It waa from the region of Wuhu that moat of die 
alligston appeared to come. Beu^; atroo|^ advised that the prew 
moe of a foreigner would make prices soar, I icmamed in the mf 
and on March 14 sent out two scouts. Late on the nin ctee mh am 
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of the MOW tMode k ihesd of • riddlutw 

•ectuolf twand sffigtton. Thdr ihiggikaeii ihow^ 
toea tfooMd firam tdhctntikf^ die moK ocdvo niiik f«kfe 
noemt Mid rottod a little. 

OitfaerieiofiufieteettapeckiefiiwaaaoonooiniileioindldO’ 
cklad to viik the dena. Lea diw half a milB koto a l«||e 
speenoem had tieeo dog out of bonxM^ oaolt « fiMt k diam^ 
about five deeji. A wildcat thadkhadQorol kl|e ora dtaad iBita 
exhauated and caaghti Qiew, eay tMoiiant.'kkkid''k|tti'kag tohe, 
had iokad the chiik 11 k ground waa ao hare iha ooc tOah a kM 
could find a hkkig plaoe. 

If die cofio^cioa of the obH|ukoiia Qikeae dr^|8k k ;lbikd eh 
thk ailq^r, k ji k Chka that a crocodiHaii kn attaked it peak 
of reflect and adoration. The dragon haa been not otd 3 r an k^iaial 
symbk but an omen of good fomme. It ia alao credkad wtdi great 
and wide power over the affatn and enviro mne nt of man. A dk- 
pleated dragon may withhold the lak or even make the earth 
quake. 


SMOOTH-FRONTED CAIMAN 
{Pdeomchus trigomtm) 
rtATia 5 AMO 6 

DWARF CAIMAN 
{?dl«mubm fuAptbrWtt) 

The SMOOTn'raoNTED and dwarf caimana ate not only much alike 
in form and ahe, but they occur together over the Amaaon Balk 
and the low regions north dT due haik and aaK of ke Anden They 
are the amaUeatof the aliigaion and dikr idadvea. Sotprimigiy Ik- 
tle is known about thek ^e hktotks. tn Cotokbia Dr. Madm at>- 
wived tkt they are very powerful avmniiiefa and Ike k eradts and 
indteparaoftherkmwh«ethecatrettcieawik,wliilatlieapac- 
tided cairoan» as we bava seen, Idtea kiBaa and tha tfoaet pane of 
riven. 

atnootli^^^^B^iiBa^i^l ^m^l ^lia^ar^F tsiiiBtaBBa i^^^|iaa^^ a^i t^l^ilaaa 
dw general rnk dkt two eery aimiar apaciet are nut Innad chaiify 
aamdamd k natnm (lie page Mo dunk fttttbar fidd wad^ 
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Dr. Medan wiU bring out Kune intereiring didferaices in htbitt 
that have so far escaped nntice. 

Dr. Medan has noted that the Made mark nntning ahiog die 
middle of the head of the smooth-fronted caiman makes it very 
hard to find as it Iks quietly on the riva‘*s bottom doting the day. 
This insrk may be of great value in helping the crocodilian to avoid 
its enemies. In the stomachs of this caiman Dr. Medem found re- 
mains of fishes, frogs, birds, manunaii, and aqoatk inaects. 

FAMILY CROCODYLIDM 

WEST AFRICAN DWARF CROCODILE 
{OsteoUenm tetraspit) 

PLATE 7 

The West African dwarf crocodile, the smallest but one among the 
true crocodila and their relativea, Uves in the coastal streams of die 
West African rain forests, and in savannas of this region. It does not 
stray mote than nine or ten degrees north or south of the equator, 
and, therefore, is a true native of the hot tro|ncal lowlands. The 
small size of the two dwarf crocodiles of Africa keeps them from 
beti^ dangerous to matt 


CONGO DWARF CROCODILE 

(OtteoLenittt osbon^l) 

The Gonoo dwarf crocodile, the nnallest of fiving croco^Uans, is a 
denizen of the uppamost ttibutarks of the Coi^ River of centrd 
Africa. This is a region of tain forests at relatively high ahhudea. ft 
is not surprising dim so Iktle is known abeut die habia of this rare 
ammal, whidi was not introduced to adenee nndl 1919, soon afinr 
tel dkcoirety by an aqiedidon of The American Museum of Nato* 
ral Htemy. It is so modi like die Wax Afiriean dwarf atooodie 
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that mM Imv« htU the two to be one aad the Mne 
■nwhei hive ihown dm th^ <hffer in ftnicaiK end Ihrc in different 
types of coimtry, their range* iMH even overlaj^uDg. The ^Koverer 
of the Congo dwarf crooodfle, Herbert Lang* r^mreed duK jta neat 
it oonainieted of vegetable matter. 


NILOTIC CaOCODILE 
(Croeodyha wUotkwt) 

The Nitoncor N 9 e crooodiie ia found hi Africa feoei the Cape ef 
Good Hope in the Booth to TtmUa in the north, aaldieetifiatr^ 
up the eaatem ooaR of the Mediterranean to enter liveta Aat 6ow 
into the sea on thia coast. It is abundant in {daoea. Major Flower 
made frequent coontt of individuais seen in a day aloi^ the Nile 
and its branchc*. and his record was isj noted on Decembe r 7, 
1906. He often saw as many a* thirty durh^ one day’s travcL In 
1911 a bounty was offered for crocodile eggs broi^iit into Mwanza 
on Lake Victoria, eaatem central Afrkn. During the first m 
months more than one hundred thcHsauid eggs were turned in and 
the expensive experiment had to be discontinued. This figure gives 
some idea of the crocodile populatioo in the region of Mwanza. 

After spending much of his life in Egypt, Major Flower came 
to appreciaie the feeling dial the peoples of Africa have for the 
crocodile. To diem die toil of homcn lives that k takes and die de- 
structioa of dotnesric animals for which h is responsible are inevi- 
table lesolts of narural lawa. Moreover, the crocmdile ii oaehil in 
many ways: the flesh and ^gs are eaten; the skin h made into hel- 
mets and diidds; the teedi and bony acutes ate naed as ornaments 
and charm; and, above all, the coniems of die muak tacks are 
h^y valued. The crocodile ebo has ethical and spiritual aignifi- 
canoe. In the diacqilhie of youth K takes the place of witdi or gob- 
lb of the West; ^ for adnlta h may be a sort of lie-detector: e 
men auqiecKd of aduhety ia forced to awim a crocodile-i nf es t ed 
river to prove hia innooenoe. 

TIm daetuctMn tff human life wroeg^ by this otoeodfie ii hard 
to determine. Ooa lepOR leads us 10 bel^ ^ k ia whanaa 
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another poims to the ofiponie oonciaihiii.llen «tv mam iw a mp lt t i 
One ei{dor«r erho wodted hi the Gong* lor m yean bbcI Und 
mote tfaiui thitty^-eight thooiand fMrtata did not aae a dogk cate ^ 
death by a crocmiiie. l>aring aeven yceie of tia«d io fhe Sodaa till* 
other ofaaerver Jeamed oi^ one caao le ccona K ii Ae iqMUtef 
die IdUii^ or inanlii^ in five of fooneaii pefiMM of «Oe v9k 
Jage in dife legioa of the Fonrdi Gataiiaei the hfile. It m ight be 
conchided that locdcooditioiMdeteiiiid i i e t h e deat n ic t io B that tahm 
jdacc. The Nflodc crocodile iq^iean tontmde hnnan beingi tdier* 
ever condtdom aic atraiii^ m its fevolr. When a villager is taken, 
the odier inhabitanti become very estoM lor a while, approaching 
the water cautioady and even tfin$ tfemt bockes to die ends of 
long sddoi after a dme their wathmi ndaMs and the croeod i l e 
gets mother chance. 

The atnnide toward dtetruciiog of life by cro c o di l ea in rand 
Africa and Asia is probably very modi Mice die atdtnde toward the 
toil taken by traffic in a modm dty of my part of the waridU 
there k mo^ talk about preventkm, md varioas pte ca ndon a are 
taken, but evoyooe knows in the bottom of hk soul that the de> 
atnictioo wUI caodnoe and chat nothing realty effective cm be done 
aboock. 

Here ate a few mkoellancona but interesting facts dKmt thk 
crooodiliaii. The eggs ate buried in sandbanks. The young kept in 
cqmvity will grow, on the average, nine inches a year. A c^itive 
ipecimm seven feet eigkt ioches long wci^ied ido pounds. 


AFRICAN SLENDER>«NOUTED CROCODOf 
(Cracadybu cttapbractm) 
rum 8 

Tks AmcAN aleodar-moated croomSle k one of the four specks 
of crooodffians with a narrow snout, the others being the Ansenaiim 
croooffik and die Indkn and fake gsvkls (the snoot of the Orinoco 
crocodile k only oomparetivdty narrow). As afaeedy s t ated, thk 
type of snoot k adiqited to 

JIlIBwi ^CH6 JpH^GKIHSli HWBPlpIRIi vB 
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Aecoimt Ify Species 

rtngei f ran the Congo Bian wcgtwaid throagh the 

region of 'AfHet** pern west er n bo^re ei far ae Sen^ The eggs 

ere depoaicied in a mat made of vegetable matter. 


MUGGER OR MARSH CROCODILE 
(Crecodyhtt pehusrit) 

riAix 9 

j"; 

The MUOOEa or manh orooodik is the co mm on orooodUfan of the 
fresh waten of the r^ion extendiiy from Brfuchiatan in die west 
to Aanm in the east end Ceylon m the south. It lives in awamgai 
teservoin, and riven, and may even be kept in aemt-captivity. For 
example, near Karachi a reservoir or “tank” aarrounded by a high 
wall contaim many muggen that Uve there and breed in a sandy 
comer of the enclosuit. Centuries ago the area of this reaervoir was 
in the midst of a large awan^ inhab^ by handreda of these crooo> 
dilians, whose descendants have been protected becauae of the pres- 
ence of the tomb of a holy hermit. Ibe noted authority on croco- 
dilians. Dr. P. E. P. Deraniyagala of Ce^on, records the nnigger 
also from the salt lagoons of Ceykm. 

If its natural home dries up, the imsggcr either buries ksetf in the 
mud or goes in search tdanodher home. In more technical language, 
it either esdvatea or migntes. The i^fgs, usually fifteen to twemy in 
number, are buried in aamfiianks at the time when the raim begm. 
The young hatch in about fifty days; the hatchlings are approri- 
matcly ten indies long. Fishes are the mainstay of the diet, although 
birds and other backboned animals are eaten. 

On the mainland of Asia the mugger has a good lepotation, for 
it seldom attacks man. Dr. Deraniyagala states that sneh is not in- 
variably the cme on Ceyton, where ^ mugger may become fero> 
cioos. He beiievea that fetodiy davetopa after « cnModilian has 
devoured a corpse or aeked a bather by mistake. He poims out that 
one might expect the inanland muggeis eo be maiHMteta twryiw 
they are said to eat the corpses washed off burning ghats into tha 
rivers. 
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SIAMESE CROCX)DlLE 
(Crocodyhis siamensis) 

PLATE lO 

The Siamese crocodile chooses to live in rivers above tidal limits as 
well as in the quiet water of inland swamps. It eats chiefly fishes and 
is not dangerous; the country people are not afraid to bathe in wa- 
ters where it is common. Dr. Smith found that the young made 
good pets and would respond uiien he imitated their high-pitched 
croak. The rate of growth has already been dealt with on page i6. 
The range includes southern French Indochina, Thailand (Siam), 
the nonhem pan of the Malay Peninsula, and the island of Java, 
where it is rare. 


NEW GUINEAN CROCODILE 
{Crocodylm nova-gnmete) 

The niESH-WArER crocodile of New Guinea seems to be a case 
parallel to the Mindoro crocodile. That is. Inith of these fresh-water 
species live on islands also inhabited hy the salt-water crocodile, 
and avoid competing with this monster by living inland rather than 
in the river mouths so dear to the salt-v'ater species. This may 
sound strange to some readers; arc nor the jungles of the Philippine 
Islands, let us say, big and u ild enough to have two kinds of croc«»- 
diles living together in them' Certainly they would seem to l>c, but 
modem studies of animals have shown over and over again that 
something called “competition" docs exist and m.ikes it next to im- 
possible for two kinds of animals much alike to live closely to- 
gether. Two species often appear to do so, but exact studies nearly 
always show that in some way they are actually separated; one may 
live in the trees, the other on the ground; one may eat food entirely 
different from the fcKnl of the other, and so on. The very fact that 
the salt-water crocodile is so successful, as shown by its wide range 
and its abundance, suggests that other crocodiles much like it would 

36 



Account by Species 

be unable to live with k. Additional examples of oompetmon among 
reptiles will be diacoased from time to time. 

Crocodiles have long been said to hide large animals that they 
have captured, and return to eat them later. Presumably diis habit 
not only makes for the conservation of food, but allows k to soften 
through aging and thus to be more readily divided for swallowing. 
Dr. Wilfred T. Neill, Jr., gives recent evince that die New Gtnn* 
ean crocodile has this habit. In 194), in the r^ion ui Port Moresby, 
he came upon a five-foot individual lying by a mound of dried graR 
in some dense vegetation. The animal fled, and an invesligatian of 
the mound revealed the remains of a young wild hog. Farther on 
Neill sau a second mound with similar contents and the tracks of a 
crocodile near by. As the sak-water crocodile also lives in New 
Guinea whei c these observations were made, it is possible, thou[^ 
improbable, that this larger species had made the caches. 


AUSTRALIAN CROCODILE 
(Crocodylus jobmtoni) 

Thi: Ai'Stbauan crocodile ranges over tropical (northern) Aus- 
tralia. It is another slender-snouted species linie feared by man. in 
this respea it is sharply contrasted with the salt-water crocodile, 
which is also found in northern Awstralia. In accordance with its 
docile nature, the prey is relatively small. The nest mound is made 
of “leaves, grass, and sand.” 


MINDORO CROCX)DILE 
(Crocodylus mmdoremis) 

The Mmoono crocodile, of the Philippine Islands, as noted above, 
is one of Dr. Schmidt's recent discoveries. It is also found on LuEon, 
and Mindanao, and in the Sulu Archipelago. This species seems to 
live inland, in contrast to the wide-ranging salt-water crocodile of 
the coastal areas. The Mindoro crocodile must be, or at least once 
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was, exrraordinarity abundant: Dr. Rotten Meitens received a re- 
port that in 1932 one American hunter bagged on Mindanao more 
than twelve thousand specimens for the leather industry in half a 
year. This is another example of the kind of slaughter of crocodil- 
lans that goes on all over the world. It is poor conservation of natu- 
ral resources, but, of course, legislation to protect a potentially dan- 
gerous animal is hard to secure. 


SALT-WATER CRCKODILE 
(Cfocodylus pofosus) 

FLATE fl 

The salt-wateb croeexiile has the most extensive range among 
crocodilians, occurring from the eastern coast of India to the Phil- 
ippines and northern Australia. It is also knoum from the Fiji and 
Solomon islands, and formerly lived in extreme southeastern China. 
The explanation of this far-flung occurrence is the type of territory 
frequented: the mouths of muddy rivers and canab near the sea. 
The delta of a large river with an extensive flood plain within tidal 
limits is a paradise for this crocodilian, which may even be seen 
miles from the shore. 

Among the twenty-five livii^ crocodilians, the salt-water and 
the Nilotic crocodiles are the champion man-eaters. This b due to 
great size and ferocity as well as to wide range. But the aimplimem 
b returned to the salt-water crocodile by the peoples of the Irra- 
waddy delta, who are fond of its flesh and catch it by means of 
hooks and a duck or puppy for bait. The Nilotic crocodile b abo 
considered a table delicacy. 

On Ceylon the destruction of life may be great; in one district, 
government records showed that fifty-three persons were devoured 
in twenty-five years. Dr. [ 3 eraniyagala writes of an mdtvidual only 
nine feet long that ate two persons. Such a small specimen may 
squeeze in between dbplaced stakes protecting a bathing area. 
stroction b often wrought in well-inhabited ^aces; for example, a 
crocodile seized a girl near a bridge with hcaavy craflic and swam 
down the river, occasionally exporing the victim at the surface but 
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sacceaifully avokiiiig rhe bullets that were fired at it from shore. 
Thcae incidents happened on Ceylon. 

The salt-water crocodile is often called the largest living repdle. 
The dimensions of all the crocodilians given above and taken from 
Dr. Schmidt do not bear this out even for the crocodilians, and 
doubt may again be raised when we consider the leathetback tat- 
tle, which occasionally weighs three quarters of a ton. The dUi- 
culty is that, whereas turtles are often weighed, crocodOiana df 
great size seldom are. It seems to be a question of shape as wdl at> 
location. How much easier it is ru weigh a turtle (with hs conven- 
ient shape) on a boar than a crocodile in a swamp. An American al- 
ligator nine feet long weighed only 320 pounds. In contrast to this, 
a leatherback but eight feet long weighed i.sSd pounds. 

The fern ile salt-water crocodile constructs a neat of vegetation. 
This crude structure, guarded by its maker, which sometimes bada 
on top of it, may contain from twenty-hve to sixty eggs. Incuba- 
tion probably rakes two and a half months, and is helped by the 
heir of decay of rite mass. Thus the breedii^ habits of this species 
do nor differ in general from rhose of the other kinds that construct 
nests of vegetation. Differences surely do exist, but would be 
brought out only by prolonged and detailed studies. 


CUBAN CROCODII.E 
(Crocodyhtt rhombifer) 

PLATE 12 

The Cuban crocodile is now' exceedingly rare on Cuba except in 
the great Zapata Sw'amp of the southern coast. It is also found in the 
Lanier Swantp of the near-by Isle of Pines. The life history has not 
been studied in any detail; to do so would be hard because the croc- 
odilian. persecuted by hunters, has retreated to the most inaccessi- 
ble parts of these sw'amps. One item of the diet is the Cuban fresh- 
water gar pike. 



CrocodiliMS 


MORELETS CRCX:ODILE 
{Crocodyhu moreleti) 

Although Morelet’s crocodile was introduced to science in 185 1, 
its distinctness was doubted by nwist students of crocodiiians until 
Dr. Schmidt rediscovered it in the great jungle area known as the 
Sibun Swamp. Here, just west of Belize, British Honduras, he 
found in fresh water hundreds of small specimens, but few large 
ones. The young of the season must have been hatched a shon time 
before his arrival in late January 19x3. A study of stomachs showed 
that these young specimens were living almost entirely on water in- 
sects, snails, and crustaceans. Remains of very few backboned ani- 
mals were found in the stomachs. 


AMERICAN CROCODILE 
(Crocodylus aevtus) 

PLATES 13, 14, A.VD 1$ 

The American crocodile b the only true crocodile that b found in 
the United States, and it b also one of the two crocodiiians of thb 
country, the American alligator being the other. The dilTcrcnccs Ik- 
rween these two reptiles have been discussed on page 1 2 and the fact 
pointed out that they now occur together in an extremely limited 
area of southern Florida. 

Although early records prove that the .American crocodile once 
ranged over much of the southern pan of peninsular Florida, the 
species b now known to survive only in the region of Biscayne Bay, 
the tip of the state southwest of thb bay, and the Keys. From Flor- 
ida it ranges through the W'est Indies, southern Mexico, Central 
America, and Colombia to Ecuador. 

Dr. Medem’s Colombian camaneros, or crocodile-hunters, rc- 
poned seeing rcficatedly two white or albino s|>ecimcns in the Pa- 
Icnque River. Such crocodiiians arc very rare. These hunters said 
that the American crocodile bellows during thunderstorms and 


40 



Account by Species 

earthquakes, and that its bellow sounds like a dog’s. The eggs, ac- 
cording to them, are buried in sandy banks, often near the trunks of 
fallen trees. 

Dr. Schmidt in 19x3 visited a veritable crocodile paradise of 
northern Honduras. The object of his visit was to collect material 
for an exhibit of the American crocodile in Qiicagn Natural His- 
tory Museum. This paradise was Lake Ticamaya in northern Hoiir 
duras, and here all the advantage lay on the side of the ooilectora. 
It is an interesting example of how man may upset the balance o( 
nature-minus-man. The crocodilians of this lake scented to live un- 
der ideal conditions, bur with the arrival of man all was changed 
and rhe reptiles were doomed. 

Lake Ticamaya, only one to five feet deep, has a layer of muck 
on a firm bottom; its water is green and soupy because of the 
grou th of microscopic plant life in it. This algal growth produces 
so much gas that an animal walking under the surface can be fol- 
lowed by the rows of bubbles that arise. Crocodiles were so numer- 
ous in 1913 that seventy-five individuals were counted at one time 
in one bay, and all those seen were of medium to large size, the very 
largest being from eleven to twelve feet long. A hunter could 
scarcely dream up more suitable conditions. 

Dr. .Schmidt and his co-worker, Mr. Walters, found that the 
local method of hunting the crocodiles was with a harpoon, and 
after watching a harpooncr in action they used the method them- 
selves. Early in rhe morning they would set out in a dugout canoe, 
the hai}>ooner standing in front. When an alarmed crocodile took 
to the Imttom, they followed his line of bubbles until a throw was 
possible. If the first try missed, as it usually did, the animal was apt 
to double on its trail or turn suddenly and thus escape. A direct hit 
was frequenti)' incd'cctivc because the bony head and the plates of 
rhe back turn a hat}K)on. llicn there was the danger that the bub- 
bles raised by the paddles would obliterate the trail of a near-by 
croC(Kiile. But rhe greatest difficulty was with the crocodile that sim- 
ply came to rest on the liotrom and refused to move. The end usu- 
ally came when a closely pursued victim, deciding to give up un- 
derwater ttcdcs, swam at the surface and made a perfect target. A 
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harpooned animal, once hauled in, put up surprisingly little fight; 
it could only rush about on the surface with the jaws open; it had 
no effective way to resist capture. 

Hunting at night with a light and gun was easy if one wanted 
only to kill; the crocodiles are readily lost after being shot. They 
must be killed outright because usually they come to the surface 
only once. The skulls are often damaged by the bullets, and the 
specimens are of little use for scientific study. In waters leas favor- 
able to man, a baited set line can be used wirit good results. 

At Lake Ticamaya sunning crocodiles were occasionally flushed, 
and their surprisingly quick dash for the water was always enjoy- 
able to see. The hips of a walking or running individual were held 
much higher than the shoulders, and the observers were reminded 
of four-footed dinosaurs in museum exhibits. A single nest with 
fresh eggs was found. It was in a shelving gravel beach and held 
twenty-two eggs. The parent had dug a hole a foot deep by sixteen 
inches across at the top and laid the eggs in two layers without r^- 
ular arrangement. In spite of local advice that the eggs arc inedible, 
they proved to be much like ordinar}' hens’ eggs, if a little tougher. 
The food of the young crocodiles seemed to Ik chiefly fishes, that 
of the larger ones fishes, tunles, and mammals. There were signs 
of cannibalism. 


ORINOCO CROCODILE 
{Crocodylm mtermedivs) 

The Orinoco crocodile lives at low altitudes all over the Orinoco 
draiiMge. This means that it is found cast of the Andes over much 
of Venezuela and parts of adjacent Colombia. The eggs are buried 
in the ground. 


FAI 5 E G A VIAL 
{Tomistoma schlegeli) 

PLATE i6 

The false gavial, discovered on Borneo, was introduced to science 
as long ago as 1838. It has since been found on the southern part of 
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the Malay Ptemnaala, and shown to be relatively common on So- 
matra. As indicated by the slender snout, it is chiefly a fish-cator, 
and it lives in the fresh waters of rivers. Aldiough the dupe of the 
head is much like that of the true gavial, the false gavial is daasifled 
as an unusual crocodile rather than a gaviaL 


in 

FAMILY GAVIALIDM 

INDIAN GAVIAL 
{Gavudis gangetiew) 

Tiik iJFF. history of the gavial has not been studied carefully, 
though Dr. Smith gives some information on its habits. Fishes are 
the mainstay of the diet; birds and mammals are also eaten. The use 
ot the slender jaws as fish-catchers has already been noted. Man is 
seldom attacked by this shy reptile in spite of the not infretjuent 
disecn ery of ornaments in the stomachs of slain individuals; such 
objects are devoured along with human corpses, which they may 
commonly encounter in the rivers of their habitat. Forty or more 
eggs are laid in sandbanks, and the young appear in March and 
April. 

Range: The Indus, Ganges, Mahanadi, Brahmaputra, Kaladan, 
and probably the Irrawaddy river systems of the Indian region of 
southern Asia. 
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General Account 

0 


The tuataea is interesting for three reasons; It k the most lone- 
some of reptiles; it lives only on small islands off the coast of New 
Zealand; it looks like a chunky Ikard, whereas it k only a lizard- 
like reptile. The name “tuatara" means “bearing qunes,*' and k 
borrowed from the language of the Maori of New Zetland. The tu- 
atara is known to science as Sph^e$toden punetatum, the sole surviv- 
ing member of the order Rhynchocephalia. Thus we see that we 
go f rom bad to worse in trying to get a simple name for thk “living 
fossil." The long sciendfic name of the tuatara's order means "beak- 
head." 

After reading in the press about thk reptile whose doaest known 
reladvc lived in Europe 135,000,000 years ago, the visitor to a zoo 
may be disappointed and ask; "Well, why don't you just call it a 
lizard and make things easier?" A complete answer would be out of 
place here, but it can be said that no lizard has two openings on the 
dde of the skull as the rhynchocephalians do. It k not hard to be- 
lieve that such a big difference in the skull k of great importance in 
classification. 

Much publicity has been given to the so-called "third eye" of 
the tuatara, whereas thk extra eye k found in many lizards and does 
not set the tuatara off from them. It k located on the top of the head 
and k easily seen in the young as a translucent scale, but becomes 
covered with skin in the fully grown individuals. Although it has a 
lens and retina, and a nerve tlut may connea the retina to the brain, 
there k no irk. The crude structure of thk eye and its tendency to 
degenerate with age indicate that an appredable amount of light 
does not reach even the retina. 
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The dncovery of die tuatara was just as startling to the scien- 
tific world as the capture of a dinosaur would have been. In fact, 
the ancestors of this little reptile reached their highest development 
before the reign of the dinosaurs; the rhynchocephalians never be- 
came so large or so numerous, and therefore cannot be said to have 
had a glorious past like that of the dmosaurs. As these giants among 
reptiles came to their own, the little fellows with die long name 
fa^ out but managed to hang on in one comer of the world, 
whereas the dinosaurs went out with a bang. But when we try to 
descend the tuatara family tree, we come to a gap that lasted well 
over a hundred million years and takes us bade beyond the time 
when the dinosaurs douridicd; countiea generations of niataras and 
their dose cousins died without leaving a fossil record -in the rocks. 

Incidentally, just to prove that the tuatara is important to sci- 
ence, it can be said that dxMit one hundred technical pa|Kn have 
been written on it. All parts of the animal have been examined, mi- 
nutely described, and compared with similar parts of other types. 
The rate of oxygen intake and the amount of heat produced by its 
body have been studied. Most college rextlMmks on animah men- 
tion this “ghost out of the past.” 

How did the tuatara reach New Zealand? The detaik are mn 
known, but the fact that rhynchocephaliara once Uved in Africa. 
Europe, Asia, and North and South America takes away much of 
the mystery. With so wide a distribution it b not surprising that 
they reached even such a remote place as New Zealand. They pos- 
sibly went via Australia, but there is an alternate route through the 
islands to the north and east of Australia. When the Eumpeans first 
arrived, niataras were living on the main isbnds; the introduction 
of domestic animak and rats accounts for their extinction there. 

More i nter esti n g by far are two other questions: why k this 
creature a lone survivor, and why does it survive on those islets 
of New Zealand? Some reasonable guesses have been made by 
Charles M. Bogert, of The American Museum of Natural History, 
New York. 

The life processes are lower and slower than those of any odier 
living reptile, and are even lower and slower than those of any ocher 
venebrate or animal with a backbone. One tuatara showed no ngna 
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of breathti^ for an hoar even though its temperature was a suitable 
48” F.! This rate of living is probably correlated with activity at 
the unusually low temperatures that prevail in New Zealand and 
may have prevailed back in the Age of Reptiles when the dinosaurs 
flourished. Here, {lerhaps, is a part of the expbnation of the alow- 
living tuatara’s survival on New Zealand, its extinction dsewhere, 
and the absence of dinosaurs everywhere except in museum fflMil 
exhibits. 

The difiicalty that the tuarara encounters in competing whh 
mammals has already been pointed out; obviously the alow thyn- 
chocephalians were no match for the rapidly ruing mammals of 
the Age of Mammals that followed the Age of Repdlcs. The an- 
cestors of the tuatara took the only way out; the boat for New 
Zealand, which, fortunately for them, the early mammals missed. 

Here is an excellent example of how the scientist builds up his 
theories. A vkiror to a laboratory might ask a physioiogist just why 
he is keeping that poor "ij/.,ird*' shut up in such an odd-looking box. 
The physiologist's answer would be that, in the first place, it is not 
a box bur a respiratory chamber; that the animal is not a lixard but 
a tuatara; that he is keeping it shut up to study its respiratory ex- 
change of oxygen and carlmn dioxide. From this he hopes step by 
step to build up a theory of the rise and fall of the rhynchocephali- 
ans and even the dinosaurs, as they, too, perhaps had mammal trou- 
ble and temperature difficulties like those of the tuatara. Thus a 
physiolt^pst shut up in a stuffy laboratory may have his mind on 
places thousands of miles away and eras millions of years ago. 

The tuatara’s greatest total length is thirty inches and the maxi- 
mum weight a little over two pounds. Snakes, tunics, lizards, and 
crocodilians all grow much larger. The tuatara is active chiefly at 
night, when it feeds <m such animak as earthworms, slugs, sruuls, 
ittsects, and even small backboned animals. The prey is stalked, and 
is caught by a sudden lunge. The age it attains is unknown; one in- 
dividual kept in the Dublin Zoo was known to have lived at least 
thirty-three years. 

In sharp contra.st to other living reptiles, the male has no oopu- 
latory organ, and mating must therefore be accomplished as in 
birds: by direct contaa of the cloacas. The eggs, about an inch in 
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length, are relatively smdl— only half the aize of thoae of the Gila 
monster of similar pit^rtions. The incubation period is long and 
begins in the spring (November). The clutch of fourteen or fewer 
eggs does not hatch for approximately a year. 

Much has been written about the association between the tua« 
tara and the petrels that live on the same islets. The reptile usually 
lays its eggs in the sand of abandoned petrel burrows; bird and rep- 
tile often share a burrow. The tuatara can, however, dig its own 
hole. 

The tuatara, known to science mce i8) i, has been exhibited in 
several European zoos; before 195a it had been seen in only one zoo 
of the United States; the Naaonal Zoo in Washington. A few liv- 
ing individuals had reached the universities and museums of this 
country. In 1951 the New Zealand government permitted three 
specimens to be sent to American zoos, but one of these soon died. 
The New York 2 Ux>lagical Park prepared, at great expense, a spe- 
cial cage with temperature controls. Dr. James A. Oliver, the cura- 
tor in charge there, reports that his specimen refused food at first, 
and croaked “softly like a frog whenever it was picked up," It 
soon learned to come to the keeper and climb on his hands, some- 
times even taking food from them: strips of raw meat, raw fish, 
worms, and insects. The food is worked slowly into the mouth and 
chopped into a fine pulp by the shearing action of the teeth. 

Much also has been written about the danger of the tuatara'i 
extinction. Thanks to the foresighted New Zealand government, 
this danger appears to have been eliminated, the future of the most 
lonesome of reptiles assured. Recent observations have shown that 
the original vegetation of the tuatara’s islets b quickly restored 
when grazing animals are removed, and studies have proved that 
the best way to preserve a population of animals is to keep its home 
or habitat intact. The removal of a few or even many individuals 
has no permanent ill effect, whereas the destruction of the natural 
environment will quickly bring decimation. The tuatara popula- 
tion is now large enough to hold its own indefinitely if the v^eta- 
tion of the islets remains undisturbed. 
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General Account 

NAMES 

There are snakes that look like lizards, lizards that look like snakes, 
lizards that took like crocodiltans, and the tuatara, which is always 
taken for a lizard. In contrast to idl this confusion, the turtles stand 
alone among reptiles by always looking like turtles. In spite of this, 
both popular and scientific names for turtles are in a state of great 
cnnfusion that dwarfs the difficulties encountered in common names 
fur the crocodiliam. 

The common names for turtles in England presented no prob* 
lem because only the marine kinds were found there. The English- 
man therefore thought of a turtle as a strictly aquatic animal, espe- 
cially a marine one. Conversely, he called all the other shelled 
reptiles “tortoises." When the early English-speaking settlers came 
to America they found a confusing array of diese reptiles, and ap- 
plied the names “turtle,” “tortoise,” and the Indian “terrapin” to 
them more or less indiscriminately. It is not surprising that incon- 
sistencies arose, because the turtles of the New World do not fall 
into sharply defined land and water groups. The term “terrapin” 
seems to have been reserved for certain table delicacies. In general, 
the strictly land species are now called “tortoises”; the aquatic ones 
“turtles.” As a single all-inclusive name is used for each of the other 
major groups of higher animals, I see no reason why the turtles 
should be an exception, and therefore I consider all of the didled 
reptiles “turtles.” 

Oddly enough, the difficulties with the scientific names are sdll 
more discouraging. These difficulties are due to choioe-of-name 
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technicalities that need hoc detain us. This order of reptiles was so 
long known as the Chelonia that the word “chelonian” has become 
a name in general popular use. More recently some technical works 
have shifted to Testudinata and Testudines. 

The lay reader will never understand these difficulties of tax- 
onomy or classification because such an understanding calls for 
years of study. Pondering the faa that the relatively few classifiers 
were forced to coin in less than two centuries literally hundreds of 
thousands of animal names may arouse some sympathy. The won- 
der is that the confusion is not greater. 

ORIGIN AND STRUCTURE 

Like the crocodilians. the turtles have probably passed their hey- 
day and arc stilt on the decline, a decline that no doubt became 
much steeper with the rise of man, a comparatively recent event. 
It is interesting to note a rough correlation between the numbers of 
living species in the major reptile groups and the state of the group 
as a whole: whether it is prot^ring or declining. Multiply the 
number of crocodilian species ( 15 ) by ten, and you get the approx- 
imate number of turtles; multiply this by ten and you get 1,500, the 
approximate number of snakes, a group that is thought to be at 
least holding its own. The same may lie said for the 1,700 ^cics 
of lizards. 

Turtles have been turtles since the Triassic period, or, in round 
numbers, for 200,000,000 years. This is a long rime e\’en for a major 
reptile group; in fact, turtles sprang directly from the so-called 
“stem reptiles,” the cotylosaurs. These antiques flourished in the 
Permian period, which began 130,000,000 years ago. The fossil rec- 
ord does not give us the steps in the development of the turtle, 
though one ancient rcpdlc that appears to be a turtle “missing link” 
is known as Eunotosmrus; it had teeth, a flat body, and greatly 
broadened ribs that almost touched one another at the edges. The 
top of its skull is not known, a lack that is a great handicap in mak- 
ing out its relationships. 

This incomplete fomil record is surprising in view of the abnn- 
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dance of foesU remains of turtles in many parts of the world. These 
ate sometimes numerous enough to be a nuisance for the collector. 
Not only the turtle's shell becomes fossilized readily, but the com- 
pact, thick skull as well. The delicate skull of a snake stands in 
sharp contrast; it seldom remains intact long enouj^ to become • 
good fossil. 

For die student of reptile structure, many parts of the turtle call 
for ^dal study, yet we shall have to confine ourselves to a few of 
these, chiefly the jaws and the shell. The lack of teeth and the pafi- 
session of a shell are characteristics that set the tardea off from otiier 
repriles, and must have had their advantages. In the case of the teeth, 
it wss merely a substitution of a homy ridge that served die same 
purpose with fewer complexiries in development and maintenance, 
but the shell is a protective device that has real positive value. A 
visit to a collection of medieval armor will convince anyone that 
man has long been envious of the turtle’s shelL A suit of armor is an 
impressive sight, though no more imptessive than the shell of a tur- 
tle The difference is that the complexities of the armor are obvious 
at a glance, whereas those of the shell have already been the subject 
of decades of careful study whose end has not b^ reached. 

Superficial examination of the shell will show that it is made up 
of two layers, an outer one of homy material like our fingernaib 
and toenails (the shields or laminz) and an inner one of bone (the 
plates) (Plates i8 and 19). Each of these layers is broken up into 
secrions that fir together like dies in walk and floors. The odd thing 
is that the secnons of the homy or outside layer do not coincide 
with those of the underlying bone. Presumably in the early turtles 
the shell was made up as follows: the broadened ribs below; a layer 
of independent bones next; a layer of homy scales, each with a core 
of bone, covering all and, of course, forming the exposed surface of 
the shell and strongly resembling what may be seen on the back of 
a modem crocodile. In the latest, or now typical, model of turde 
shell, the homy scales of the surface have become separated from 
their bony cores to form the surface exposed to the outside, whereas 
the cores have disappeared and the underlying layers of bone have 
fused with one another. One purpose of explaining all this is to 
point out what complex problems students of reptile structure are 
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able to decipher. Examination of a shell that has been divested of its 
occcupant will show that the ribs are involved in the structure of 
the shell, but a hint of the true complexity of the shell and its de- 
velopment was gained only through an astonishing amount of care- 
ful study by numerous workers who had at their disposal many 
nutles of different species. 

It is necessary to explain here the terms carapace, plastron, and 
bridge, as they will be encountered in all descriptions of tunics 
(Plates i8 and 19). The carapace is the upper parr of the shell that 
covers the back and sides, the plastron that pan over the belly; 
carapace and plastron are joined on each side by a bridge. Cara^iace, 
plastron, and bridges are ail made up of the same two layers, an 
outer one of homy shields, or laminae, and an inner, complex one 
of bony plates. 

The length of a tunic always means the length of the carapace 
taken in a straight line from its front to its rear edge— not following 
the curve, as one might suppose. 

Before leaving the tunic’s shell, wc must pause to consider two 
consequences of it. One of these is the necessity of reversing the 
usual relationship of the girdles, the Umes supporting the iimlis, 
with the rest of the skeleton; the other consequence is the change in 
the manner of breathing. Almost everyone has seen enough skcle- 
tons of higher animals to know^ that in them the girdles are ordi- 
narily outside the rib box; a few astute observers may have noticed 
that the bony Ik^x of the runic, its shell, is outside the limb sijp|K»ns, 
or girdles. Thus evolution had a major mechanical problem to solve 
in making a tunic what it is and has licen for so long a time. The 
actual steps are unknow^n, but a study of embryology shows us 
what takes place ever)* time a nmle is formed, and the proceso^ 
proves to be very different from what it was long assumed to Ik. 
This assumption had the girdles taking the active \nn by migraring 
inw'ard, whereas it is the shell that takes the situation in hand and 
encloses the girdles. 

The shell rudiment first appears as a raised area extending along 
the embryo s back, and soon grows outward in all dircaions, thn 
growth suggesting the flow of very thick molasses, llic ribs form 
independently just below this rudiment and soon come io com- 
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pletely under its influence that their subaeqnent potkions and rela^ 
tions are largely determined by its growth. One important conse* 
quence of this is that the ribs remain comparatively straight, never 
curving to meet on the lower side. The growth of the diell rudi- 
ment is so rapid and its influence on the ribs so great that the limb 
girdles are soon enclosed. The embryo as a whole grows in a side* 
to-side direction faster than in an up-and-down one, givii^ the re- 
sulting turtle its characteristic flattened shape. In becumii^ pert of 
the shell, the backbone, except in the region of neck and tail. Inset 
its identity and function. The shell is a structure far coo strong for 
its possessor to need additional support in the nature of a tod ex- 
tending through it. 

Coming to the second consequence of the shdl, I tnusr p<mt 
out first that one important part of breathing in most higher ani- 
mals involves expansion of the chest, a fact that constricting snakes 
have taken great advantage of. But how can a turtle expand its 
chest? The answer is that it has developed its own method of draw- 
ing air into and expelling it from the lungs. This method is basic^y 
sio.ilar to the diaphragm breathing of mammals, including man, 
though it involves a special arrangement and use of muscles. Air is 
drau n in when the contraction of two flank muscles makes the 
biHly cavity around the lungs larger, and forced out when the con- 
traction of two pairs of ventral (belly) muscles press the viscera 
against the lungs. The shoulder bones rotate foru'atd while the air 
is being drawn in, but this movement is not a necessary port of 
breathing. 

The clarification of turtle breathing is another example of how 
science may advance like the proverbial frog that, in climbing the 
mountain, slips back almost as much as it advances. The mechanism 
was described as long ago as 1863, but nnce then much ink has 
been wasted in conjectures, especially those concerning the impor- 
tance of throat and girdle movements, the original account having 
been forgotten or overlooked. It was left for a brief note publish^ 
in 1941 by Dr. Ira B. Hansen to put the matter on its feet once 
more. 

Turtle respiration is accomplished in two othet ways. Many 
water turtles are able to use the throat lining as a sort of gill: the 
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little oxygen that is absorbed from water pumped in and out of 
the throat is enough to enable an inactive turtle to remain sub* 
merged much longer than if it depended solely on air held in the 
lungs. The other method is die alternate filling and emptying 
through the anus of two sacs that open into the cloaca; they pro- 
mote the absorption from the water of a small amount of oxygen 
much as does the throat. 

Finally, breathing in a tunie is far from the simple and rqfular 
taking in and forcing out of air as in man. There are cycles of par- 
tial and complete expirations, and periods of pause during which 
the lungs are only pordy filled. These pauses may last from a min- 
ute or less to severd hours. Thb ability to “hold the breath” k due 
to three factors: very thorough ventilation of the lungs, low con- 
sumption of oxygen, and a low unloadii^ tension for hemoglobin, 
the part of the red blood cells that carries oxygen. The holding of 
the breath referred to here occuis in land turtles that have no 
chance to supplement their oxygen supply by getting any from 
water. 


AGE, SIZE, GROWTH 

The Ti;Rn.e is generally believed to attain a great age, and this it 
one popular belief that does not call for “explosion”; at least the ex- 
plosion would be little more than a mild pop. Turdes undoubtedly 
live longer than any other animal with a backbone, including man 
himself, the mammal with the greatest life span, but there is no ev- 
idence that they live hundreds of years. 

The difficulties of determining the length of life of long-lived 
animab in nature is discussed in detail under the crocodilians (page 
15), and the same difficulties apply to turtles. However, the hard 
shells of most turtles make them relatively easy to study by marking 
and recapturing. Nevertheless, nearly all of the longevity rectwds 
that we now have are based on captive individuals. Under the croc- 
odilians, the results of Major Flower’s study of captivity records 
are cited. Thirty-one kinds of turtles were included by him among 
the fifty-five reptiles definitely known to have lived twenty or 
more years in captivity. Next to the turtles stand the crocodilianii, 
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with eleven kinds listed. Five kinds of nutks are listed as having 
lived a century or more, whereas the oldest reptile not a turtle had 
survived only fifty-six yeats. Even the little common box turtle 
(Terrapene) of the United States is credited by Major Flower with 
113 yean. Taking with a grain of salt his maximum figure of 152 
yean, 1 still remain convinced that a few species of turtles have a 
life q>an of well over a century. I am ready to believe that the po- 
lentil longevity of many species is at least a century and a Mf; 
how often they survive this long in nature is another question (see 
again the discussion of the crocodiiians). 

Dates carved in the shells of turtles by unknown penons have 
no scientific value because there are so many two>le|g^ jokers 
abroad. A box turtle with “1850'’ carved in its plastron nwdns one 
re-examine the aiumal for further evidence nf age, and ponder the 
poasibilities, whereas one with “10 b.c.” in its shell is a good re- 
minder of rhe need for skepticism in regard to carved dates. 

In ages past, two kinds of turtles have distinguished themselves 
by growing to a great sixe. One of these, marine Arcbelan, w'hose 
remains are known from what is now South Dakota, reached an 
over-all length of twelve feet. It lived during the Cretaceous, or 
some hundred million years ago, and probably weig^d a ton or a 
little more. In comparatively recent times, only a million or so years 
ago, Colossochelys atlas plodded over the hills of southern in- 
side its seven-foot shell. 

Among living turtles, the leatherback outstrips all others in nze, 
and may well be the reptile with the greatest weight and bulk, 
although this honor is often given to the largest of the crocodiiians. 
The leatherback certainly attains a weight of three quarters of a 
ton (fifteen hundred pounds) and an over-all length of nine feet. 
There is evidence that the marine loggerheads teach a weight of 
half a ton, and a giant tortoise (Testudo) has tipped the scales at 
560 pounds. Dr. Schmidt has the mounted foot of a Galiipagae tor- 
toise that is mistaken by most persons for that of an elephrat. 

For every one of ^ese giants there is a pygmy. In die Unhsd 
States, with a rkh turtle fauna, the average shell lengdi of die fol- 
lowing four kinds falls between three and four inches: striped and 
common mod turtles (Kmostemon) and Muhlenberg's and spotted 
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turtles (Clefftmys). Weights of small turtles are seldom taken, but 
a yellow mud turtle (Kinostemon) with a shell five inches long 
weighed only thirteen and eight tenths ounces. 

Although the common belief about the age of turtles calls for 
only mild debunking, that about their rate of growth requires 
drastic correction. The sight of a giant tortoise in a aoo nearly al- 
ways calls forth remarks that its size alone proves its great age. As 
a matter of fact, one of these giants weighing 350 pounds may be 
no more than twelve years old: an individual from the Galipagos 
Islands that was confined in California increased its weight from 29 
to 3$o pounds in seven years. Three others, kept in Texas, weighed 
from 7 to 13 pounds in 1928, from 179 to 183 in 1937, an annual in- 
crease of 21 or 22 pounds per turtle; their sheik about doubled in 
length during this same period. 

The period of development kading to sexual maruriry or the 
abilir\' to reproduce is surprisingly short. Dr. Carr states that the 
hawksbill, a large species of the sea, may reach maturity in three 
years, and there is ample evidence that many other sfKcics do the 
same in from three to seven. Rapid growth probably comes before 
maturity and during its first year; grow th d(»es not cease then but 
is continued at a much reduced rate for an undeteniuned length of 
time. 

It is not correct to state flatly that the age of a runle can Ik 
told by counting the rings on its shell, although it is correct to say 
that in some species bving under cenain condinons the age of rela- 
tively young individuals can so lie determined with more or less ac- 
curacy. For instance, in the common box turtle (Terrepene) firing 
in New York State, the age can be exactly told through the first 
five years, and with some accuraev' for the next ten. As this species 
has a potential longevity of more than a century, the usefulness of 
the ring-counting may be questioned. The desert tortoise (Oo- 
pherus) of western North America is an example of a species in 
w'hich the method in question serves no purpose. Students of turtk 
life histories often find ring-counring useful in their technical stud- 
ies. The counting of growth rings in turtles and the segments of rat- 
tles in rattlesnakes arc roughly comprable in accuracy of results. 

The outer bycr of the shell in most turtles is made up of rows 
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of horny shields; anyone can understand that these shields must get 
larger as the area of the shell increases with growth. As the under- 
lying bone grows, new horny substance appears around the edge of 
the old shield. A detailed study proves that this new substance is 
deposited under the old homy shield, though visible only around 
the edges. When growth slop's down, as during hibernation, a 
wrinkle instead of an expanse of new substance appears around the 
margin of the old shield. Close scrutiny of a shell will, under the 
best conditions, show peripheral wrinkles alternating with broad, 
smooth bands of homy substance. Several factore combine uo ob- 
scure the picture, the obscurity becoming more confusing with ev- 
ery year of the runlets life. The chief among these annoying fac- 
tors arc the following: the wearing away of the older homy shields 
and, in many sp cies, the loss of them through frccjuent shedding; 
the lack of alternate periods of rest and rapid growth in turtles of 
certain parts of the world. The way the outer layer of the turtle's 
shell grows may nor t>c of much practical value in age determina- 
rioiv I ut it is an extremely rewarding process to oliscrve; one can 
have pleasure watching the formation and addition of homy sub- 
stance in turtles whose age is noted by other methods. 


SUNNING 

The habit of sunning is so common among water turtles that it is 
noticed by all persons who live or travel in wild country; land spe- 
cies also sun themselves, hut not to the same extent. Regulation of 
body temperature is probably the chief licncfit of basking in the 
sun. Leeches and other external parasites arc banished, the growth 
of algae retarded. No doubt growth is stimulated cither directly or 
indirectly. 

Sunning has its disadvantages: it advertises the presence and 
whereabouts of even the most shy of species, and promotes the 
capture of the bold kinds or individuals. The habit is given up by 
sea turtles that are constantly molested, but retained by those living 
in the most remote places. I know of no information on the persist 
ence of the habit in molested fresh-water species. 
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SENSES AND INTELLIGENCE 

One of the most surprising facts that has been revealed by acieaafic 
studies of turtles is their lack of a sense of hearing. By this I mean 
the perception of ordinary air vibrations entering the ear. In view 
of the well-developed middle and inner ears, this fact is most un- 
expected, and many an owner of turtles hat been convinced that 
they hear very well indeed. Casual observation of repdle behavior 
can be misleading; a turtle that is responding to vibrations of the 
ground— caused by the choppii^ of its food on a block of wood, 
for example— can readily be seen as responding to sound carried by 
the air. The behavior of reptiles is notorioudy hard to study be- 
cause of their apathy or slow responses. Where a bird or mammal 
will respond quickly, the reptile may stage a sit-down strike. It is 
not unusual for a captive or experimental individual to starve itself 
to death for no apparent reason. 

Sound perception and sound production arc complementary at- 
tributes of animals— that is, those that make a lot of sounds usually 
have a keen sense of hearing, and vice versa. The deafness of tur- 
tles, therefore, suggests a corresponding muteness. Sounds made by 
mating turtles arc mentioned in the treatment of reproduction, and 
one species is credited with the ability to make itself heard for a 
quancr of a mile. This loud sound of the giant leatherback sea tur- 
tle has been variously called an "indescribable kind of noise," a 
wail, a groan, a roar, or a bellow. When these and the very few 
other noises that turtles are able to make are compared with the 
tremendously varied and complex songs and calls of birds and 
mammals, we conclude that turtles make no appreciable use of 
sound in their daily routine, and their deafnen seems leas surpris- 
ing. Incidentally, the Biblical phrase “the voice of the turtle'’ refers 
to the turtledove. 

The sense of smell in turtles has not been carefully studied, but 
apparently it is good at close range. Pet turtles often appear to 
smell objects before eating or rejecting them. If smell production 
and perception are complementary, as are sound production and 
perception, a tunic would be expected to smell well; many of them 
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can raise a good stink, as pointed out on page 69. So far there 
seems to be no scientific evidence that the odor from one turtle is 
made use of by another. 

The skin and shell of a turtle are very sensitive. I have seen a 
large sea turtle literal!)’ enjoy having its ^ell scratched lightly by 
my fingers, and Dr. Carr states that a ^"hulking homy-skinned tor- 
toise" can feel the tip of a straw dragged along its skin. This great 
sensitivity accounts for certain reactions often conssdcicd to be ev*^ 
idcnce of hearing in a pet turtle. A human being can 
“fecr* the beat of a drum. 

A person who hunts turtles soon becomes convinced that they 
sec well. Shv species sunning on logs will slide into the watci vi hcn 
the hunter is still at a great distance. Careful experiments have 
shown that certain species can tell one ordinary color from another, 
rheir range of colcjr perception approximating that of man himself, 
riii.s is interesting in view of the fact that very few kinds of n?am- 
mals arc able to distinguish colors; a dog, for iastanct, is color- 
blind, and rage in a bull at the sight of a red rag is a myth. Among 
inafninaLs, man and the a()cs are exceptions and, incidentally, lead 
to the false belief that mammals in general see colors. 

Hk ability of the turtle to Icam— here, for simplicit)^ s sake, 
called its “intelligence" -has not gone unnoticed. Anyone who has 
watched a |>ct turtle try for minutes on end to climb over a book 
that it could much more readily go aniund, or get through a crack 
at the hinged edge of an open d<K>r for even longer, might object 
to the implication that it has intelligence. In defense of the turtle 
the conclusion of (>nc sc'icntific investigator might be recorded: the 
w'ood turtle {CIcrmnyi) is about on a par with a rat in learning to 
go through a maze. A pet tortoise {Gophertis) from Florida that I 
allow cd the run of my house persistently returned to the same place 
to hide, finding it readily from any part of several rooms, and came 
to the kitchen when hungry. 

CastcePs classic experiments on the painted turtle {Chrysemyi) 
pro\ ed that his subjects could learn to distinguish between vertical 
and horizontal lines of black and white, and even between such lines 
of different widths. Me used food as the reward for success, electric 
shock as punishment for failure. 
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Interesting observations on how turtles behave when placed on 
a platform were made about a half a century ago by R. Yerkes. 
Land turtles were found to be hesitant about walking off even 
low platforms, whereas water species walked off without regard for 
the elevation or distance they might fall If you have seen basking 
turtles drop from rock or log into the water you can readily un- 
derstand thus unconcern of acjiiatic species atN>ut falling off plat- 
forms. Owners of |Kt turtles will find it useful to know this dif- 
ference. for the thought of a pet crashing dow n on a hard surface is 
alw ays unpleasant even though one knows that the shell of a tunie 
is very tough and will not be damaged by a fall from an ordinary 
table. 


ENEMIFi? AND DEFENSE 

As EXPLAINED on pages 1 37 and 242. there are many bluffers aimmg 
the snakes and lizards. The tunles stand in strong contrast as having 
little bluffing ability; perhaps this b liecausc the shell has given 
them such good protcetkm that there was no need for the develop- 
ment of supplementary methods. Ik that as it may, the shell of a 
turtle when dcveloj^cd to its full extent b a marvelous protection. A 
box turtle (Terrapetie), when not too fat, can close up so com- 
pletely that the thinnest blade of a knife cannot t>e forced into any 
of the cracks l>etwecn the upper and lower shells. A perwm w ho did 
not know that a reptile in a stare of rejuisc uses very little oxyg^ 
might wonder why a rightly ckised Uix turtle w^ould not soon 
sufftxrate. 

If a turtle s shell b such a jicrfect prutectum, we may reason- 
ably ask how' thb reptile fares during the stages of its life w hen the 
shell b not present. The hatchling turtle docs not have a hard shell, 
and b a dainty morsel for many a meat-eating animal Moreover, 
the turtle nest contains eggs that arc even more tempting. It b 
stated ciscw'hcre that the mother turtle, in contra.st to the female 
crfxrodilian, never show s any cimccrn over the fate of her eggs, 
which arc therefore left to l>c dug up by any hungry animal. A 
sea beach that has liccn visited by many laying sea turtles becomes 
a veritable fcasting-ground for mammals, birds, and reptiles, the 
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birds taking the hatchlings as they make their way to the water, 
and the mammals and reptiles, such as monitor lizards iVaranus), 
digging up the eggs as well as devouring the hatchlings. The little 
tunles are by no means safe when they reach the water, for in it 
lai^ fishes may be waiting to gulp them down. 

Enough has been written about the economic value of turtles 
to convince anyone that man is an archenemy in spite of his weak 
effort to protect them. Fdr example, the Conservation Law of New 
York State, Section 194, reads: ''Land turtles, box and wood runiea 
and tonoLscs shall not be taken, possessed, bought or sold/’ This fe 
interesting because these turtles have no market value in New York 
State. The propagation of the diamondback terrapins by the United 
States government might be cited as an example of active economic 
protection of tiirtles, 

'Phe motor vehicle is a great destroyer of chelonian life. Tur- 
tles not only have to cross rt>ads at times, but frequently linger on 
them as convenient places for *;imniiig or, in desert areas, taking ad- 
vaiu igc of accumulated warmth. Worse still is the habit of choosing 
as nesting-sites sandy country roads skirting lake, pond, river, or 
swamp. Every year in the United States alone, laying females are 
crushed on roads by countless thousands. 

Active means of self-protection arc practiced by many turtles. 
The very young individuals arc often masters at the an of conceal- 
ment, a.s collectors who have tried to find tiny box turtles (Terra- 
pene) know. Tbc soft-shelled tunics are astonishingly sunft in 
flight and may claw and bite dangerously when seized. Snapping 
turtles (ChelyJra and Macrochelys) arc formidable, although never 
able to “bite a brwinistick in tuo.” The common snapping mnie 
(Chelydra) undergoes a sudden change of attitude when moved 
from land to water or vice versa: on land it will usually strike rt* 
|>catediy and effectively with its long head and neck, whereas in 
water it thinks only of flight and cannot be persuaded to bite. 

Unpleasant odors arc given off by some turtles from special 
glands, and apparently such odors are protective, as no other func- 
tion has been ascribed to them. In the musk and mud turtles (Kino- 
stemida:). prime among stinkers, the odoriferous substance comes 
from four glands that open directly to the exterior at the edges of 
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the shell. In its extreme degree the stink from one of these turtles 
can be surprisingly strong. I shall never forget riding in a jeep 
with a freshly caught Kinostemon; although the sides and wind- 
shield were open and we were traveling through a desert area at 
fort)^ miles an hour, the musky odor remained distinctly strong and 
unpleasant while we drove many miles. 1 must admit, in all fairness 
to musk and mud turtles, that this was an extreme case; the turtle 
was big, and perhaps the excretion had become more concentrated 
under conditions of extreme drymess. According to Dr. Carr, the 
Mosquito people of Nicaragua roast a species of Kinostemon and 
eat it with relish! No doubt every kind of turtle has been eaten by 
man at some dme or place. 


FOOD AND FEEDING 

The TtnRTLE’s method of getting and swallowing food is extremely 
simple and shows none of the complexities found among the snakes. 
The lizards and crocodilians hold an intermediate position in this 
respect. To put it briefly, the turtle carries a pair of choppers, these 
being the homy edges of the jaws, which ordinarily are smcK>th. 
sharp-edged ridges. There are no tme teeth, although in some spe- 
cies the ridges of the jaws are pointed at the tips or even serrated, 
the serrations resembling teeth. Turtles that live on hard fooil that 
must be crushed have inside the mouth specially developed flat or 
ridged crushing-surfaces and big, powerful jaws. The front legs 
are often helpful in tearing off mouthfuls that the strong tongue 
works into the throat. 

After passing the mouth, the food continues along a digestive 
tract much like man's except that it ends in a cloaca instead of a 
rectum. A cloaca u not only the receptacle for the waste products 
of digestion, but serves as a vagina in the female and the housing of 
the penis in the male. The contents of the urinary bladder must also 
pass through this vestibule, which opens to the outside through an 
orifice called the anus. 

Although, like other reptiles, turtles can comfortably fast for 
months on end, they will feed almost as often as mammals, and 
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grow very obese. An amusing sight it a hm turtle (Terrapene) so 
fat that the hind limbs stick out when the lower shell is closed in 
fronts and the front legs project when the hind ones are drawn in. 
Digestion is slow and its race varies with the body temperature, 
which is always about the same as that of the surroundings. An exr 
perimenr with one species proved that raising the temperature of its 
stomach from 64" F. to 84^ F. a little more than doufiled the nee of 
digestion. 

It goes without saying that a cold-blooded nircie can live on 
comparatively less food than a wann-blooded manunaL Dr. Fran- 
cis G. Benedict gives the following example of food lequiremient in 
a turtle, the South American tonoise (Testudo). The standard en- 
ergy need at about 63^ F. of a 9.5-pound individual would be sup- 
plied for approximately four weeks by ounces of banana (I find 
that a banana of average size weighs with its skin 6 ounces). The 
shell of the turtle measured 11.5 inches. 

Specialization in choice of food is rare among turtles. Many 
cat both plant and animal matter; not a few devour carrion. 
Onlv the tender parts of plants are consumed, obviously because 
the chelonian jaw is not able to deal with tough, fibrous plants. Suc- 
culent leaves and stems and delicate blossoms are always chosen. 
Even certain species that have (H)wcrful jaws with greatly expanded 
surfaces for crushing hard-shelled animals do not confine them- 
selves to such, but cat soft-bodied animals as well. The common 
map tunic of the United States is a good example. 

Small invenebrates like canh worms, snails, slugs, thin-shelled 
bivalves, crawfishes, and insects, larx^al or oihcruise, make up the 
great bulk of the animal food. Young or lars^al hshes and amphibians 
(frogs and toads, including their tadpoles) fall victim to the more 
robust species. Young mammals and birds arc devoured by the larg- 
est turtles. The sea tunics w ould of course consume t)^pes of small 
marine animals not enumerated above. In shorty a turtle will prob- 
ably eat any animal that it can readily capture. 
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REPRODUCTION 

Reproduction in the turtle, as in the crocodilian, k relatively siin- 
ple: all turtles lay eggs that are buried in the ground by the female 
and then deserted. Usually the nest is a more or less flask-shaped 
cavity and its depth is determined by the length of the hind limbs 
of the female, with which the ca\Tty is dug. In a few cases the fore- 
legs may be used in making a shallow basin in the center of which 
the nest proper is excavated. The care exercised in nest construc- 
tion ranges from the great skill shown by sea turtles in digging in 
sand and obliterating signs of their work afterward to the casual 
dropping by some mud turtles {Kmosteman) of single eggs in shal- 
low' holes, and even leaving the eggs half buried. In strong con- 
trast to meticuloas nest construction is the female's blissful uncon- 
cern with u’hat may be taking place while she is nesting; once 
the mechanism has been released, a person may sit behind and put 
the eggs in a bucket as they appear; later she will turn and cover 
up the empty nest just as thoroughly as if it were full of eggs. 

Among the higher animak it is the rule, proved by few excep- 
tions, that copulation must immediately precede each pregnancy. 
Recently the turtles were found to be one of the exceptions. At 
least it was proved that in the diamondback terrapins fertile eggs 
will be laid for as many as four years after copulation, and the 
chances are that the same holds true for turtles in general. This 
extremely startling and important faa stands in sharp contrast to 
the lack of variety in other a.spects of the tunle's reproductive life 
cycle. 

Courtship in turtles may be tittle more than pursuit of the fe- 
male or it may take the form of harmless biting and pushing of her 
as well. Some of the giant tortoises violently pound their mates, 
using the body like battering rams, uttering resounding roars all the 
while. But more remarkable yet is the gentle stroking of the face of 
the female by the long fingernails of the male painted (Cbrysemyt) 
and Troost's (PseuJemys) turtles, lliis feat is accomplished in wa- 
ter while the male swims in front of his mate. In these tunics it k 
the males that have the long nails, which are present only on the 
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fore limbs. The sexes may be about equal in size, although the fe- 
male is often the larger and may even l>e twice as large as the male 
or have three times its bulk. Differences in color arc rare. In a few 
species the old males have relatively large heads, in a few others it 
is the old females rhor have this characteristic. Sometimes the belly 
shell of the male Is noticeably coneax e, that of the female flat. By 
far the most constant mark of the male is the longer rail, a condi- 
tion obviously due to the housing of the penis in the base of the 
tail. Thus it may be easy for the novice to separate seveial individu- 
als of the same species into males .ind femalea, whereas he would 
not be able to sex a lone specimen. The rail is s€> large in mile sea 
turtles that the picture of a male with tail outstretched iia$ a de- 
cidedly odd appearance. Bur one has to search far and wide for 
such a photogr.iph; the females arc .so easily photographed when 
they cf>nK out to lay that no one ever bothers to take a picture of 
a male. 

In thoroughly aquatic turtles copulation takes place in the water, 
w lit 'xas in land species it rakes place cither on land or in the water. 
I he male mounts the temalc and may grasp the front of her shell 
with his claws, or contact may l>c made only posteriorly, by the in- 
sertion of his hind limbs under the female's shell. Frequent sounds 
may be emitted by the male during the aa. Little Ls knoum about 
the duration of copulation. 

Female tunics usually deposit only one clutch a year, although 
the green turtle iChelonia) lays as many as seven in one season. In- 
cubation takes two or three months, with allowance for the con- 
siderable variation due to differences in tcm}>enirurc and humidity. 
Overwintering of the eggs or hatchlings is not uncommon in north- 
cni regions. 

Most turtle eggs arc elliptical in shajK. but some arc spherical or 
nearly so. The common snapping tunic of the United States, for ex- 
ample. lays eggs suqirisingly like Ping-pong balls although a little 
.smaller. The snapjKr s eggs even bounce well. The sea turtles also 
lay spherical eggs. No turtle eggs arc colored; color w^ould serve no 
good purptisc in an egg that is always buried. The shell is either 
flexible or brittle. The niinil>cr in a clutch ranges from one in Tor- 
nicr’s tonoLsc of Africa to at least hundred in some sea turtles. 


73 



Turtles 

The common snapping turtle of the United States may lay as many 
as eighty, although this is much more than mice the numl>cr in its 
average clutch. 

In the course of evolution the reptiles were the first of the 
higher animals to free themselves from the bondage of water. The 
fishes were of course completely dependent on it, whereas the am* 
phibians got three feet on land, so to speak: they lived on land 
much of the time, but were bound to the water by the necessity of 
reproducing in it. 

In order to get entirely independent of water the reptiles had 
to develop a "closed-box” type of egg, one that could be laid on 
land. ITie most familiar ciosed*box egg is found in the barnyard, 
but the hen has gone a step funher in egg construction: its egg will 
withstand drying in the air and has a l>cner shell. It is interesting to 
compare a sea-turtle egg with that of a hen. A goixl egg must have 
a shell to hold it together and keep it fnmi drymg; for the embrs'o, 
a supply of ftxKl (the yolk) and a supply of water (the white). 
Taking these three parts of the egg and comparing them by weight, 
we sec that the turtle made a very good start even though it did not 
come up to the hen, 

The shell: 1 1 per cent in the hen, 6 in the turtle. Obviously an 
egg that incubates in the air by heat from the mother’s beniy must 
have a strong shell that resists pressure and drying. I'hc buried egg 
of the tunic is protected from dr>'ing and uneven pressures: in fact, 
it must absorb motsturc from the surroundings; many tunics even 
moisten the nest soil by liquid from their iKKiies. 

The white: 56 per cent in the hen, 40 in the runic. Unlike the 
tunic’s, the hen’s egg must have with it all its water supply. 

I'hc yolk: n p^r c'cnt in the hen. in the turtle. Thus the tur- 
rle egg provides relatively more nourishment than docs that of the 
hen. Presumably the more rapid development of the latter makes a 
large supply of nourishment unnecessary. 

One essential pan of the closcd-box egg ha.s, for the sake of 
clarity, been left out so far, this is the air chamticr, a pan more es- 
sential to the hen’s egg with its relatively right shell. 
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RELATIONS TO MAN 

Mythology and folklore being beyond the scope of this work, I 
shall give only random samples of the numerous mythical concepts 
of turtles. It is little wonder chat these strange reptiles have arou^ 
much interest. If they were known only from fossils, rhey would be 
counted among the great curiosities of animal life, and many con- 
jectures would be made as to how they managed to breathe. 

Perhap in no other country of modem times has the turtle been 
granted such a high (uisition as in C^ina. The Book of Rites, an an- 
cient classic, listed the tortoise as one of the four t)encvolent spiritual 
animals, and ever since it has been considered an emblem of longev- 
ity and a symb >1 of righteousness. Turtles carved in stone may be 
seen in rcinpies throughout the land. In strong contrast to this, the 
turtle, in vulgar thought, is a s^mibol of sexual promiscuity, and a 
term of abuse. It is a bald insult to call a man a “turtle egg,” a subtle 
on< ro tell him to “roll awav.” 

1 he ancient Hindus conceived of the earth as a hemisphere with 
its flat side resting on the backs of four elephants that in turn stood 
on a colossal turtle. Fven the Greek gods held the turtle as sacred, 
and Pan w as it.s custodian. Many American Indians venerated this 
reptile and made ceremonial rattles out of its shell. 

In modem rural United States, turtles do not arouse fear or 
stimulate the imagination to the extent that snakes do. It is com- 
monly believed that a biting snapping tunic (Chelydra) won’t let 
go until it thunders, or if beheaded, die until sundown, but such 
beliefs arc mild compared to stories of hoop snakes killing trees. 
Few individuals arc greatly frightened by turtles, and few object 
to their presence enough to kill them. In our large cities pet tunics 
are abundant; no doubt the tunic population of the cities is as 
great as that of many country areas equal in size. The story of the 
hare and the tonoise has made the latter a symbol of plodding de- 
termination. 

Man has been caring tunics ever since he was man, and he cer- 
tainly inherited the habit from pre-humans. The sea runles stand 
at the head of the list of gastronornically important kinds because 
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of their almost world-wide distribution, their size, and their con- 
venient habit of coming ashore in great numbers to lay on open 
beaches where their capture and the gathering of their eggs is mere 
child's play. 'Fhe virtual im[H)ssibilitY of exterminating the sea tur- 
tles is another factor; they will be available for centuries to come. 

In sharp contrast to the sea turtles with their bciundiess home 
stand the giant tonoiscs of the Galapagos and other islands. When 
discovered by the Spaniards early in the sixteenth centurv, the 
Galapagos Islands were swarming with millions of gigantic tortoises 
of several kinds, and were named “Tortoise Islands*’ (“galapago” 
means tonoisc in Spanish). The early whale-hunters soon s;iw in 
them a valuable and free supply of f resit meat, for a tortoise turned 
on its back remained alive w'ithout attention for weeks if not 
months. A single vessel would take away hundreds of animals, all 
but exterminating the population. I'hosc who do not appreciate the 
need of conservation laws should ponder well the histor)’ of the 
giant tortoises of the Galipgos. 

In the United States the tunics of real commercial value are 
the diamondback terrapins (Malaclewys) of the brackish waters of 
the eastern coasts, llic govcmnicnt has spent large sums of jiioncy 
in a successful effort to rescue them from cxtcmiinarion. Next to 
these come the two kinds of snapping turtles, the alligator and the 
common. The former has a limited distribution and is therefore of 
lesser imp<irtancc. In Pliiladclphia the ctnumon snapping turtle is 
much esteemed; cenain restaurants there s^Kciali/e in snap^Kr 
dishes. The .soft-shelled turtles arc relished the world over, csjk- 
cially in China, Japan, and the United States. In this last councr)' 
they arc not commonly seen in city markets but arc frequently 
eaten locally. In southern China, on the island of I lainan, I found a 
sharp distinction between two kinds of stift-shclls; one. Sicindach- 
net’s soft-shelled turtle, wa.s wonh several rimes as much per [Mmnd 
as the common .soft-shell that lives throughout the country. Un- 
fortunately, I failed to detect the difference in quality between the 
Wo meats. 

I'hc eggs of sea turtles arc relished the world over. In Sarawak, 
Borneo, for example, the gathering of turtle eggs ts under control 
of the govenunent; some seventeen thousand clutches of eggs were 
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taken on one island during a single year. The revenue, which may 
be as much as thirty thousand dollars in a year, is used for research 
and education in science. Dr. Girr cites many instances of the culi- 
nary uses of sca-turtic eggs in the southeastern United States and 
the Caribbean region. Loggerhead eggs were long sold by hucksters 
on the streets of Savannah, Georgia, and Charleston, South Caro- 
lina, where they were used in making cakes of high equality. 

After the use of the* tunic's meat and eggs as food comes the 
use of its shell as material for the arts and crafts. Although the shells 
of various turtles have been put to countless more or less {Mictical 
uses, the .shell of the hawksbill, a kind of sea tunic, ts the material 
that has been used more than any other taken from the tunic's back. 
Tins is the familiar "'tortoise sheU'* of commerce. Its use was intro- 
duced to the ai\cient Romans from the Far East by way of Egypt; 
the Romans valued it chiefly as a veneer for furniture. In m^em 
times it is mainly used in making toilet articles, ornamenting buhl 
furniture, and as veneer for .»:fnsill boxes and frames. It is worked 
like horn, by heat and pressure. The shells of other sea tunics are 
employed commercially, but they cannot be compared with true 
tortoise shell. 

1 here arc many other w'ays in w'hich turtles serve man. A high- 
grade machine oil is extracted from their fat; in the United States 
thousands arc sold as pets, and more thousands sent to school and 
college laboratories for student dissection. No doubt some tunics 
arc useful in destroying harmful insects and other invenebrates; 
this as|)ca of their relation to man is not wxll understood. 

The snapping turtles of the United States arc disliked because of 
their alleged slaughter of game Ashes and w^aterfowl. Recent studies 
have shown that this attitude is unwarranted except under certain 
conditions w here a concentration of fow^l or fishes would make the 
presence of snappers undesirable. Under more ordinary conditions 
the snapper's value as a .source of meat and a scavenger probably 
outweighs any damage done. The same is probably true of other big 
turtles w^ith a snapper-like appetite. Small kinds of turtles that hap- 
pen to have an appedre like that of a game fish arc a constant source 
of annoyance to fishermen, who somehow^ can find no sport in pull- 
ing a turtle out of the water. Worse yet is the habit of cleaning the 
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hook without jerking the line. The common musk turtle of the 
United States arouses the special ire of the fisherman by its interest 
in the baited hook. 


CARE OF TURTLES 

In the United States thousands of baby turtles arc sold as pets. 
These come largely from the Gulf states and arc, for the most pan, 
either map or Troost*s tunics. The traffic is deplorable fnnn the 
point of view of consert-ation (for obvious reasons), and l>ecause 
the infants seldtmi live healthy lives in captivity. A hatchling tunic 
needs a special diet that it rarely gets when it is a pet. Tlte fact that 
almost any reptile starves to death in months rather than days de- 
ceives many oumers; food is put in the aquarium or terrarium and 
disintegrates or dissolves, the false conclusion being that it was 
eaten. 

One who wants a pet tunic had best seaire a fully groum indi- 
vidual, one that has passed the critical stage of grosvth and is no 
longer subject to childhood sheil-lniilding difficulties. As this advice 
will be taken by few, 1 shall give directions for the care of these 
victims of the traffic in hatchlings. 

If a little tunic has had its shell painted, remove the paint by 
carefully flaking it off with a razor blade or a sharp knife. Plastic 
paints are the mo5sr harmful as well as the hardest to remove; it may 
be found necessary to use nail-polish remover, a process that re- 
quires extraordinary care. 

A glass tank or aquarium arranged so that it has about equal 
areas of water and dr>’ “land*' is suitable for tunics, the water should 
be deep enough to let the tunic swim under the surface. A floating 
object and stones made into a miniature cave are good additions, as 
most reptiles like to get out of sight pan of the time. The tank must 
of course be kept clean. 

The temperature should Ik maintained at about Bo*" F. A fifteen- 
or twenty- wart light bulb and a blanket (at night) will help under 
many conditiom;. Only lukewarm water should be added. Sunlight 
is extremely imponant and should be direct, although sunlight that 
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passes through ordinary glass is better than none. A sun lamp is 
often helpful in winter. It must not be forgotten that any reptile 
will die if subjected to sunlight too long. 

In the city, chopped raw liver, lean beef, or fish will do for food; 
in the country, only live worms and other soft animals such as in- 
sect lan'x should be given. Tender leaves, like those of lettuce, arc 
relished by some turtles. For bone growth powdered milk, the 
crushed backbone of a raw fish, l>onc meal or ‘^bonedust** (from a 
butcher) should be mixed with the food as often as possible, and 
cod-liver oil, preferably in concentrated form, added. Do not use 
dried ‘*anr eggs'’ and other preparations sold in per stores, or rr\^ to 
raise your turtle on houseflies. Feeding should take place about 
twice a week, and all food remnants carefully removed. If this is 
inc<»nvcnient, ihe food may be given in another vessel with the 
same depth of w'atcr. Kcprilcs seldom feed as regrularly as do mam- 
inais, so a healthy baby turtle may occasionally refuse a meal, espe- 
cially in winter. 

Many baby pet turtles become blind, a condition believed to be 
the result of p«K)r food or starv'ation. Obviouslv, low temperature 
and lack of sunlight may be secondary causes. TTic eyes may be 
w'ashcd with warm boric-acid solution, or some eye ointment ap- 
plied, bur such treatment will probably help the owner's feelings 
more than the ru ale's eyes. I'he licst remedy is an improvement of 
the diet and other living conditions. 


DISTRIBUTION 

From the point of view of distribution, the tunics should be di- 
vided into two lots, the few marine species on the one hand, the 
many land and frcsh-w'atcr kinds on the other. A limited number of 
the lancr enter brackish w arcr, and at least one marine tunic habitu- 
ally docs so. Only along this fringe do the ranges of the two groups 
overlap. 

The sea turtles arc at home throughout the tropical and sub- 
tropical regions of the world, but breed largely within the tropics. 
7 hey also wander far into the temperate seas or arc carried there 
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habitually by warm currents. Thus the extreme range is extended to 
approximately fifty degrees north and forty south of the equator, 
the warm northern currents apparently accounting for the dif- 
ference. 

The land and fresh- water turtles, the vast majority of li\>*ing 
kinds, are found in abundance on all the continents but F.urope. 
Although six species are listed for Eluropc. only one of them is 
confined to that continent; this is proof that Europe has no appreci- 
able turtle fauna all its own. In passing, it is interesting to note that 
no species occurs on the British Isles. The richest turtle faunas are 
found in Africa, eastern North America, and southeastern Asia. 
Africa should be thought of as the headquarters of the tortoises or 
land turtles, eastern North America and southeastern Asia as head- 
quarters of the fresh-water groups. South America and Australia 
(together with New Guinea) have fresh-water turtle faunas that 
arc of considerable importance. If we consider the Galapagos Is- 
lands as part of South America, the rich tortoise fauna of those is- 
lands gives to the South American fauna an elcnient otheruise al- 
most lacking. 

River n^stems are followed by the most aquatic of the frtsh- 
w^atcr turtles. Tills relationship between water drainage and distri- 
bution is unusual among reptiles. 

The necessit)' of burs'ing the eggs in the ground has prrrfoundly 
affected the distribution of turtles. It goes wirhour saying that they 
cannot live in regions nf pennancntly frorxn subsfiil. ruirrhcrn .\sia, 
northern North .America, and the southern rip of Stuirh America 
arc uninhabitable to them. This egg-laying necessity df»cs nor hold 
as a limiting factor for the sea tunics; their breeding area extends 
little beyond the tropics, and is probably limited by some effect of 
temperature other than freezing. 


CLASSIFICATION 

The fly in the ointment of runic classification ha.s always been the 
leatherback. Although consistently treated as a family in imclf, it 
has been badgered about, now considered as an equivalent and close 
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relative of the other seagoing species, now set mdc as a major divi- 
sion of a much higher rank. I treat it as an equivalent of all the other 
living species of turtles, as explained in some detail on page 12 1. 

The remaining turtles— that is, all but one of the species alive 
today— are usually divided into four groups, and these may be 
briefly listed as follows: 

The sea turtles, drcumglobai in distribunon, few in number of 
species, and readily recognizable by their flipper liml^. 

The soft-shelled turtles, distributed in North America, Africa, the 
Asiatic region, and New Guinea, and readily recognizabte by 
their flexible shells covered with soft skin. 

The sidc-nccked and snake-necked turtles (Pleurodira), found in 
South America, Africa, Madagascar, Australia, and Sew Guinea, 
and recognized by the habit of drawing the head and neck into 
the recess of the shell by bending the neck to one side. 

The rest of the turtles (Cryptodira), found on all the continents but 
Australia, and, almost without exception, recognized by their 
hard shells, limbs that are not like flippers, and the habit of draw- 
ing the head straight back into the recess of the shell. Six families 
are included, two of them (Emydidat and Testudinidx) enor- 
mous, including together some two thirds of all living species of 
turtles. 

The foregoing classification is as simple as it can be made, almost 
all technical terms having been omitted; yet anyone could, with a 
iinle thought, put a turtle in hand into one of the major groups. It 
is patent that a few wrong identifications may result, but the inclu- 
sion of more technicalities is beyond the scope of this work. Dr. 
Ernest E, Williams of Harvard University published in 1950 a 
highly technical classification of tunics, both living and fossil. No 
doubt this classification will be widely accepted. It again reduces 
the leatherback to a subordinate position under the Cryptodira, and 
differs in other, but minor, ways from the scheme presented above. 

The living crocodiiians are so few in number that it was possible 
to consider them species by species. The tunics, with roughly ten 
times as many species (about 250), have to be treated group (ge- 
nus) by group. 
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SNAPPING TURT1.es 
(F amily Chclydridx) 

Until a few years ago the snapping turtles were credited with an 
unusual distribution; two small genera in the Americas and a single 
species in New Guinea; the latter wis made known to science in 
1905. Suspicions developed by Dr. Phil Darlington, a specialist in 
insects, culminated in the discovery that the alleged New Guinean 
snapping turtle (Devisia) was merely a common snapping turtle of 
North America that had been wrongly labeled. Thanks to the com- 
ple.xit)' of scientific literature, such eirors are all too common. Now 
that this annoying specimen has been put in its proper place, the 
snapping ninles have a reascmable distribution from extreme south- 
ern Canada southward through the United States east of the RtKky 
Mountains and on through eastern Mexico to Ecuador. 

No turtles are more familiar in the United States than the snap- 
ping tunics. The reasons for this are not far to seek, llic snappers 
are notorious for their ferocity, reach a great size, have a palatable 
flesh, and one of them is common and widely distributed. Only two 
species are known, but they are so different that each has its own 
generic name and warrants its own account here. In Europe many 
Miocene fossils have been found that are much like our common 
snapper; they have been put in the same genus but named as differ- 
ent species. Thus the snapper group has been much more widely 
distributed within the last thirty million vears than it is todav. The 
very earliest snapper fossil is from the Upper Oligocenc of Europe. 
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ALLIGATOR SNAPPING TURTLE 
{Macrochelys temfnincki) 

PLATES 20 AND 21 

In spite of being the larger of the snapping turtles, the alligator 
snapper, for which the gcpcric name Macroclemys is sr»mctiniea used, 
is the less familiar because of its occurrence only in the eastern 
central and the southeastern parts of the United States* Until very 
recently little was written alniur the habits of this giant, the biggest 
of our fresh-water turtles. 1 hanks to studies made by E. Ross Allen 
and Dr. V\‘iifrcd T. Neill, the major aspects of its life hmof)’' are 
now known (see bibliography). 

I would not sny whether the fercK itv' of this animal or its mt 
has aniused the more interest. The usual statement about the 
strength of its jaws is sadly exaggerated. Instead of being able to 
“bite a broomstick in wo.' it can, when weighing some forty 
}K>uiuls, scarcely do thi.s to an ordinary pencil. This docs not mean 
that large individuals should l>e handled carelessly; an enraged alli- 
gator snapjHT w'ill retain its grip on the human hand, for example, 
and pull and chew' until a painful wound has been inflicted. In pro- 
ponion to si7c, the alligator snapper is less aggressive and far less 
dexterous in biting than is the common snapper. If the reverse were 
true, this passive giant w'ould indeed be a formidable fighter. 

The alligator snapper is no exception to the rule that the great- 
est size reached by the largest species is next to im|x>ssible to deter- 
mine accurately. One hundred pounds might l>c given as the w'cight 
of a fully dcvclof^cd individual. At this w’cight the shell measures 
about tw'cnty-four inches, and the animal is strong enough to walk 
around with a large man on its back. Tw'o hundred pounds is usu- 
ally considered to be the greatest weight ever attained, bur accurate 
measurements of such big specimens arc not available. The w'holc 
matter has been greatly complicated by the recent publication of 
an astounding record measurement: a snapper from Kansas that 
ripped the scales at 40^ pounds. I low’ long w’c must wait for con- 
firmation of this remains to be seen. 

The shell of a typical hatchling measures 1.75 inches in length, 
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and the turtlet weighs eight tenths of an ounce. An alligator snapper 
lived in the Philadelphia Zoological Garden for fifty-seven years. 

The sire and biting ability of this turtle arc not nearly so inter- 
esting as its lure. Place a very young individual in an aquarium with 
a few small fishes and w'atch with great patience; you may be re- 
warded with one of the truly exciting events of tunic life. The tur- 
tlet, upon noticing the fishes, will open its mouth and remain abso- 
lutely motionless save for a slight movement on the floor of the 
lower jaw. Close observation will reveal a tiny red object there con- 
stantly undulating in a way that suggests a worm. Kven the most 
skeptical will l)e convinced that the runic is attempting to lure the 
fishes, and, with luck, a capture will t>e witnessed. Allen and Neill 
actually saw' two inquisitive fishes seized at one snap. 

Two points in regard to the lure remain to be brought out. First, 
it is much more womilikc in the small than in the adult tunics. Sec- 
ond, the sluggish behavior of this .species seems to be correlated w'ith 
its lazy but clever way of securing its lunch. This lethargy, espe- 
cially noticeable in the very small tunles, has method in it. 


COMMON SNAPPING TURTLE 

(Chelydra serpentina) 

PLATES 2 2 , 23, 24, AND 25 

The foregoing statement that there are only tw'o species of snap- 
ping tunics requires a little qualification here. For stnnc unknowm 
reason, snapping tunics become extremely rare in Mexico and in 
Central and South America. The relatively few specimens from 
these southern areas have long puzzled students; they have been 
considered as very similar to the snap}>cr of the United States as 
well as different enough to be named as tw o additional species. The 
question has not been settled; Dr. Carr treats all of them as mere 
variants of one species, and I follow' him because he is familiar with 
the tunics of tropical America at first hand. Merc w'c have an ex- 
ample of how' scarcity of an animal makes its accurate classification 
next to impossible; if snappers were abundant in Mexico and in Cen- 
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tral and South America, the problem would have been solved long 
ago. 

North of Mexico, the common snapper ranges over the United 
States east of the Rocky Mountains, and it also occurs in extreme 
southern Canada. The snappers of peninsular Florida appear to dif- 
fer slightly and therefore have a ^bspecific name. 

The ferocity of the snapper is proverbial. Hatchlings not yet 
free of their shells will bite, and an aroused adult, the very picture 
of impotent rage, will even advance to the attack. The forward 
thrusts of the head may be violent enough to lift the turtle from the 
ground if the target is missed. Once the jaws cUm on a victim, they 
retain their grip until the thunder rolls or the sun sets; at least that 
is the folk belief, which of course must be taken with a grain of 
salt. 

If anyone wants to witness a remarkable phenomenon of turtle 
behavior, let him pick up by the rail an enraged snapper and hold it 
in water. ITie minute it becomes submerged, all the ferocity will 
vanish and it will think only of escaping. Here is evidence that a 
snapfjcr has a dual pcrsonalirj% one for the land, the other for the 
water. 

I.arge snappers weigh about to pounds, although gigantic indi- 
viduals <Kcasionally weigh from 6o to 70 pounds. They live in al- 
most any aquatic situation, especially those with mucky, plant- 
grown bottoms. The female digs her nest in open areas, l)eginning 
early in the morning; most nests arc made in the early summer. The 
majority of them contain from 20 to 30 eggs, but the number may 
be much greater (between 70 and 80). TTic eggs arc spherical or 
nearly so. 

The appetite of the snapper is broad: it eats both plant and ani- 
mal matter, the latter consi.sting panly of carrion. The animal prey 
includes many fishes as well as many invertebrates. I have already 
di.scussed the snapper as an enemy of game fishes (page 77). The 
economic value of the snapper as a source of food is great, for they 
arc caught by tens of thousands annually and sent to city markets. 
Dr. Karl F. Lagicr reports that in Michigan during the late 1930’s 
snappers were sold retail at ten to twenty cents per pound live 
weight, twenty to thirty dressed. 
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MUSK AND MUD TURTLES 
(Family Kinostemidx) 

About twenty species of turtles are found from extreme south- 
eastern Canada southward through the United States, Mexico, Cen- 
tral America, and northwestern South America to Ecuador. These 
species are always divided into four groups or genera, bur there 
is much difference of opinion as to the closeness of relationship 
among the groups. Two small ones, sometimes even put in a family 
(Staurotypidse) by themselves, live only in southern Mexico and 
Central America, and can be dismissed after a brief description. 

One of these genera (Claudius) comprises a single species, which 
has a lower shell or plastron lacking a movable front section; there 
are three keels or ridges extending along the back. The other genus 
(Staurotypus)^ with two species, has the keels, but the front lol>e 
of the plastron is movable. 

Having summarily dismissed the strictly tropical and little- 
known turtles of the family under consideration, we have yet to 
deal with the familiar musk and mud turtles. Without gening too 
technical it is hard to distinguish these from all t>rhcr turtles, but 
they do have one characteristic that should enable anyone to rec- 
ognize them: on the chin there arc a few paired, short, fleshy ap- 
pendages or barbels; other turtles of the l>nitcd States with which 
they could be confused lack such appendages. 


MUSK TURTLES 

(Stemotherus) 

There arc wo species of musk turtles, one of them found only in 
the southeastern part of the United States, and known as the keel- 
backed musk turtle (Stemotherus carinatus) because of the high, 
ridged shell. It differs enough from one part of the range to another 
to have received three subspecific names. Adults usually have a 
shell four to five inches long. They live in a variety of aquatic situa- 
tions. By far the more familiar is the common musk turtle, or stink- 
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pot. I shall give a brief account of it to nerve as a sample of musk- 
turtle life history. 

This turtle has duly impressed mankind by an ability to make 
a sniell; even the scientific name, Stemotherus odoratus^ which it re- 
ceived about a century and a half ago, refers to this ability. But an 
annoyed srink-[>ot nor only raises a bad, musky odor; it bites vi- 
ciously and effectively enough to remove a piece of skin from a 
careless hand, and this in spice of the fact that the largest specimen 
has a shell only five inches long. In addition to the viciousness, the 
odor, and the bartiels or chin apficndages, the common musk turtle, 
along with the keel-backed musk turtle, may be recognized by the 
w ide areas of bare skin that separate the horny shields or laminar of 
the lower shell, a condition more pronounced in the male. 

The common musk turtle is found over almost all of the eastern 
half of the United States and a little of adjacent southeastern On- 
tario. It lives in pemianent water of many types, and prefers it deep 
and quiet with a muddy bottom. It i.s so aquatic that the sun-basking 
habit is not developed. In feeding habits this turtle is carnivorous, 
with a fcndcncv to cat some plant matter and to be somewhat of a 
scavenger. Although it cars a few' fishes, any harm that it might do 
m this way w probably outweighed by the caring of fish enemies. 

Most turtles show a remarkable uniformity in selection of a nest- 
ing site, but not the common musk tunic. Any place may be good 
enough; the female makes a crude nest or just places the eggs, usu- 
ally one to five in number, almost anywhere. F.ggs have been found 
on top of a stump, in a cow track, in a bundle of rushes, between 
tiK buttresses of a cypress tree. I'hc last site is a favorite one in 
Florida. I'hc eggshells are brittle and have a pebbled surface. The 
laying season lasts from .\pril to August, but is much more re- 
stricted in any one place. 


MUD TURTLES 
(Kinosternon) 

Now w'c have come to the bacUlxmc of the family of musk and 
mud turtles, its only genus with a large number of species (four- 
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teen) and an extensive distribution. The mud turtles range from 
southeastern New York south westward through Mexico and Cen- 
tral America on into South America to Ecuador, Brazil, and north- 
ern Bolivia. Five species occur in the United States, but not one in 
its northwestern quaner. Twice as many are found in Mexico, 
which is really the headquarters of the group. A few live in Central 
America and in South America, but only one kind is known to live 
west of the Andes. 

The musk and mud turtles can be easily confused, although the 
latter in general may be recognized by the relatively larger plastron, 
the part of the shell that covers the belly, and by its movable front 
and rear sections. The difficulty here is that these parts of the plas- 
tron of the musk turtles are slightly movable even if never able to 
close in completely the head and legs as they do in some mud tur- 
tles. In the box turtles of the United States the plastron moves on 
one transverse hinge that divides it completely into two parts, 
whereas in the musk and mud turtles there is a fixed mid-section of 
the plastron that does not move. In short, a box turtle has but two 
sections to the plastron, both movable, the mud turtle has three sec- 
tions, the middle one fixed, the front and rear movable on the mid- 
dle one. 

Even with ample space available I could not write much about 
mud-tunic life histories because little is known. ITtrcc of the five 
species of the United States are found in the .southwestern states 
(excepting an isolated Illinois population), one in Florida, and one 
in the eastern pan of the country, excepting most of New England 
and nearly all of the territory adjacent to the Great Lakes. This 
last species, the common mud tunic (Kinostemon suhrubruvt)^ has 
been studied in the field more than the others, and a few facts of its 
life history will be given for comparistin with the common musk 
tunic. The common mud tunle is variable enough from one pan of 
its extensive range to another to have received three different tech- 
nical names. This fact is mentioned to avoid possible confusion. 

The disposition of the common mud tunic is milder than that 
of the stink-pot, the inclination to raise a disagreeable smell not 
nearly so strong, and the odor itself not so bad. (However, on page 
70 I write of a member of this same genus that did raise a terrible 
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sdnk.) The common mud turtle is not nearly so aquatic in habits, 
shunning large, deep bodies of water. It is often seen foraging in 
water that only half covers it, or wandering about on land. Little is 
known about the feeding habits. The few obser\^ations on nesting 
show that the female is less casual in choosing a site and making the 
nest; it has the unusual habit of starting the nest with the front feet. 
From three to five eggs are laid at a time. A specimen once lived in 
captivity for thirty-eight years. 


FAMII.Y DERMATFMYIDAi 

This family has no commonly used name in English, nor does the 
single species {Dermatemys Mjzci) that belongs lo it. A relative of 
the musk and mud turtles (Kinostemidat), this fresh-water reptile 
IS found in rivers of the Atlantic coast from central V’^eracruz, Mex- 
ico, to Guatemala. 


BIG-HI ADED TURTLE 
(Family Plar)’stcrnidaO 

The family Platystcrnida: has a single species, Platystermw mega- 
ccphalnm^ and this name, though long, is truly descriptive, giving 
the species its common Fjiglish name. 

V\liilc on the island of hlainan, China, I noted the habits of big- 
headed turtles. When annoyed, they hiss, assume a threatening pose 
uith the mouth open, and may follow up with ferocious bites; the 
big head and sharp beak allow them to bite effectively though not 
dangerously. Among turtles in general they arc unusual in frequent- 
ing mountain streams and in laying few eggs (twm at a time). The 
abilit)' to climb has been ascribed to them; actually, they merely 
claml>er up rocks or trees to reach good sunning-placcs. It is easy 
to see that this w'ould be a useful ability in the type of country that 
they like: streams bordered by forests. TTie large head, flattened 
shell, and long tail give this s^Kcies, wiiich is without close relatives, 
an odd appearance. The shell of a large one is seven inches long, the 
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tail slightly longer than this. This turtle lives in southern China, 
southern Burma, Thailand, and French Indochina. 


FRESH-WATER TURTLES 
(Family Emydidx) 

About thirty per cent of all the living turtles belong to this family 
of predominantly fresh-water and marsh inhabitants. The family of 
true tortoises (Testudinidx), M^ith almost as many species, is the 
only rival. The fresh-water or emydid turtles, as we may call them 
for the sake of brevity, are broken up into twxnty-four groups or 
genera, and average only about three s|>ccies to a genus, u hich indi- 
cates that they arc varied in structure. In fact, only two of the 
genera are relatively large, one of these having twelve, the other 
fourteen species. 

The cmydids arc typical tunics, as they constitute the common 
types over great areas of the tunle-inhabitcd countries of the nonh- 
cm hemisphere. In correlation with their way of life, they have toes 
at least a little webbed, and their shells arc nearly always stream- 
lined for swimming. ITic exception to the rule of aquatic life is the 
group of box turtles of the United States and Canada. These not 
only arc largely land-living in habit but tonoisc-Iikc in apfKarance. 

There arc two pans of the world where the fresh-water tunics 
abound. One of these extends from the southern United States 
southward to Central America with a spillover (region of much less 
abundance) in the nonh to extreme southern Canada, another in the 
south through most of South America. The ^^’cst Indies must also 
be included as a minor spillover. The other area of abundance is in 
tropical and subtropical Asia from the Indian region eastward into 
the Malay Archipelago. The spillover here extends into central 
China and even Japan, where the main islands arc reached by one 
species. TTic w'armer parts of Europe might be thought of as an area 
of secondary abundance, for here three species live and extend the 
collective range to adjacent western Asia and extreme northern 
Africa. 

In order to deal with this and the following family, the hatchet 
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must be used in a drastic manner; space will permit but a very brief 
treatment of most of the genera involved. I shall divide the twenty* 
four genera into three lots on a geographic basis: the exclusively 
New World lot of six genera, the three cosmopolitan genera, and 
the fifteen genera exclusively of Asia, the Malay Archipelago, and 
the Philippines. Oddly enough, each lot has roughly the same num- 
ber of species in it. 

Fresh-water Turtles Found Only in the New World 

As all of the six excluiavely New World genera include 
familiar species of the United States, i shall deal with each genus 
under a heading of its own. Two of the six are found only in this 
country, tw^o in this country and Mexico, one in Canada, the United 
States, and Mexico, and one on both continents and in the West 
Indies. 


BOX TURTl.ES 
(Terrapene) 

PUAtRS 26, 27, AND 28 

Our knowledge of the six species of box turtles is extremely un- 
even. The only two really familiar ones live in the United States, 
and arc treated in more detail below. Both of these have l>ccn known 
to science for more than ninety-five years. In contrast are three 
Mexican kinds, two of which were discovered since 1942, and none 
of which is knowm from more than two places; their life histories 
have not been studied at all. Two of this trio arc from extreme 
northern Mexico, w^hich, together with adjacent parts of the United 
States, seems to be the present center of distribution of the group. 
The remaining or sixth species is found in eastern Mexico and has 
been taken in several places, but neither is its life history known. 
That box turtles once flourished in Florida Is pn>vcd by the fossil 
record there carrjnng them back some ten million years to the 
Pliocene, 

The two species of the United States arc the common and the 
ornate box turtles (Terrapene Carolina and T. omata). The former, 
chiefly a woodland turtle, is found over nearly all of the eastern 
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half of this country; the latter, a prairie reptile, occurs over a large 
area in the central United States, and even lives in extreme north- 
ern Mexico. Their ranges overlap considerably in Oklahoma and 
adjacent stares. The common box turtle varies so much in appear- 
ance from one part of its extensive range to another that it has been 
given several technical names. 

As already stared, the box turtles are exceptionally land-loving 
for the members of their large group, the emydid turtles. The only 
known remnant of their aquatic life lingers in the behavior of the 
common box tunle; during hot, dry weather this species w^ill soak 
itself in shallow wearer. 

The docility, the daylight and land-living habits, as well as the 
ability to close themselves into their shells, make box tunics excel- 
lent pets that are easily cared for. Their catholic feeding habits and 
the faa that they live longer than man himself also help. A box- 
turtle keeper seldom has to worry about mourning the loss of his 
pet as long as it remains healthy, though he may well have to ap- 
point his successor. 


DIAMONDB/ICK TERRAPIN 

(Malaclemys terrapin) 

PLATE 29 

There arc no close relatives of this turtle except the map tunles. It 
is a distinctive animal that deserv^es a distinctive name: no other tur- 
tles arc so persistently knowm as “terrapins.” Presumably this name 
has been fostered by dealers who have wanted to keep the 5|>ecics 
in a class by itself to enhance the economic value based on its savory 
meat. There has been considerable trouble with its classification and 
scientific naming, as anyone who tries to read technical works about 
it will soon find out. The trivial or species names ^'centrata''* and 
''cancentratd*' have, among others, long been used for it, and often 
it has been divided into two species. 

The centers of the homy shields or lamin* of the shell arc raised 
to an unusual extent to suggest diamonds, giving the turtle its com- 
mon name. Unusual also is the choice of a home. No other species 
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of this conrinent lives exclu^ely in tidal shore waters. The range 
estends along die coasts of the United States from Cape Cod to an 
undetermined part of the eastern coast of Mexico, possibly some 
point in Yocatin. 

One final distinctive characteristic of the diamondbaclc must be 
brought out here. In no other Nonh American turtle is there such a 
difference in size between the male and female, the latter attaining 
abulk that dwarfs diat of the former. 


MAP IVRTLCS 

{Graptemys) 

PLATZS 30 AND 3 1 

This group of turdes (stnne of them arc often called “sawbacks”) 
includes six species widely distributed over the United Sates cast of 
the Rocky Mountains. One kind is also found in extreme south- 
eastern Canada. Three species have very small raises in our south- 
eastern lowlands, whereas rwo other species, the only familiar map 
turtles, have extensive ones. One of the latter, the common map 
turtle {Qrtptemys geographica). has a nonheastcm distribution, al- 
though the species is largely absent from New England; the other, 
the false map turtle (G. psetuiogeograpbica), lives in the central 
sates. 

The map turtles are thoroughly aquatic relatives of the diamond- 
back terrapin, but do not live in brackish coastal waters as docs the 
diamondback. The common map turtle Ls almost entirely carnivo- 
rous, with a strong preference for moliusks, which its powerful jaws 
with their gready broadened surfaces arc well able to crush. Craw- 
fishes arc also eaten in great numbers. The false map turtle, v^’idiour 
such powerful jaws, is not nearly so carnivorous, and should per- 
haps be ciaawd as omnivorous. 
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PAINTED TURTLE 

{Cbrysemys picu) 

PLATS 3a 

The painted turtle with its bi%ht yellow and red markings is the 
most familiar and the most beautiful turtle of the northern half of 
the United States, where it ranges almost from coast to coast and 
occurs in extreme southern Canada as well. Along our eastern 
coast, in the Mississippi Valley, and in the region of New Mexico, 
its range extends far to the south, even reaching that pan of Mexico 
adjacent to New Mexico. There is so much variation in appearance 
from one area to another that three subspecific names have been 
given to it, but we shall ignore these. 

There are perhaps five major reasons for its familiarity in the 
United States. First, the extensive range, a point that needs no fur- 
ther elaboration. Second, the broad habitat preference, the species 
living in all types of quiet permanent water, even salt marshes. 
Third, the great numbers of individuals that may live in a single 
small pond or ditch, for instance. Fourth, the habit of sunning, often 
in great numbers on one log or other convenient object. Fifth, 
wandering of the females during late spring or early summer on 
roads or through fields in search of a laying-site. 

The painted tunic devours both plant and animal matter, includ- 
ing some carrion as well. 


PSEUDEMin TURTLES 

(Pseudemys) 

PLATKS 33 AND 34 

The species of this genus, about eight in number, have no widely 
used collective name, although they are sometimes called *'terra- 
pins.*’ The distribution is the most extensive of any of the exclu- 
sively New World genera of emydid turtles; beginning in New 
England, the pseudemid tunles range southward to Argentina, in- 
cluding the West Indies. 'Fheir headquarters are really in the south- 
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eastern United States, where a bewildering array of subspecies is 
found. Only one kind lives as far north as New b'ngland, and the 
generic range barely touches die region of the Great Lakes; none is 
known in the Rocky Mountain or Pacific coast sections of this 
country. 

The arrangement of the pseudemid species has given the turtle 
students their major problem of the New World. The bewildering 
array of populations, each differing dightly from adjacent ones, has 
until recently defied satisfactory arrangement, and has been iC" 
sponsible for a great rash of technical names and much general oan> 
fusion. The matter has been straightened oat by assigning the sna* 
joriry of these populations to two species, Pseudemys scripta and 
P. floridana, both with many subdivisions or subspecies that aboond 
in the southeastern United States. These have dbsoihed most of the 
puzzling technical names. In faa, only four full vpeaes are now 
listed for the United States {rubnventris and netsom in addition to 
the two just given). 

The pseudemid turtles are medium to large in size, one kind 
(Pseudemys floridana nmarmiensis) reaching the greatest rize of 
any emydid turtle of the New World (16.3 -inch shell in the fe- 
male). The neck, except in very dark individuals of certain species, 
is always adorned with conspicuous light stripes, and the jaws in 
some kinds are “toothed”— that is, the edges are noticeably serrated. 
In the males, the fingernails are ridiculously long, and are used in 
arousing the female before copulation. The pseudemid turtles are 
aquatic in habits. Carnivorous as well as herbivorous preferences arc 
evident among the various kinds. 


CHICKEN TURTLE 

(Deirochelys reticsdaria) 

PLATE 35 

The long neck and finely wrinkled shell with a large-meshed net- 
work of fine yellow lines disringuish the chicken turtle from the 
somewhat similar painted turtle. The range extends throughout our 
southern lowlands from eastern Texas to North Caroli^ where 
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this tarde lives chiefly in qiiiet water. A proneness to wander about 
on land often results in a great destruction of the species by auto- 
mobiles. In Florida the laying season is extendve and may include 
all the mondis of the year. Fran seven to fifteen ^gs are laid at a 
time. 


Fresh-v)taer Turtles Found in the Nev> and in the Old World 

The three cosmopolitan groups or genera will be con- 
sidered next, although they have Iktie in common except their rela- 
tively broad distributions, ail occurring in the New as well as the 
Old Worid. This wide distributioo bespeaks a great age, which the 
fosnl record confirms, remains from the Paleocene having been dis- 
covered. This meaits that members of at least one of these genera 
have been on earth sixty million yean or more. The accurate classi- 
fication of fossUs is often difficult, and there is difference of opin- 
ion about which of the three genera certain specimens belong to; 
in spite of this uncertainty, it is probable that a good correlation 
between the age of the three and dteir wide ranges does exist. 


TVKTLBS OF THB GENUS CLEMMYS 
PLATES 36 AND 37 

The species of this genus, some eleven in number, arc so varied in 
appearance and so widely distributed that the coining of a common 
group name is all but impassible. 

llie North American Clemmyr are four in number: the spotted 
turtle (C. guttata), the wood turtle (C. insculpta), Muhlenberg’s 
turtle (C. muhlenbergi), the Pacific pond turtle (C. marmorata). 
The ranges of the first three taken together cover the nonheastem 
quarter of the United States and adjacent southeastern Gmada, 
with a southeastern extension of the spotted turtle along the coast, 
and a northeastern extenaon of the wood turtle to Nova Scoda, an 
extreme northern occurrence for a land or fresh-water turtle of 
North America (the common snapping turtle is recorded from 
New Brunswick, the painted tunic from Nova Scotia). The fourth, 
the Pacific pond turdc, is distributed along the Pacific coastal re- 
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gion from extreme aoudiwettem Canada to extreme northwestern 
Mexico, a r^ion otherwim ^most entitely dev<^ of land and frerii- 
water turtles, none being found from tonthem Or^on southward 
through nearly all of California. 

One of the two European species of Clenmyt is found in the 
Iberian Ptainsola and northwestern Africa, the other in somheast* 
em Enrope and western Asia. 

The purely Asiatic species are five in number; ooe lives in Ja- 
pan and four in southern China. One of the latter is atan khowui 
from Annam, French Indochina. Some of these Asiatic Clenanys, 
like thdr American counns, are among the fwettiest of nudes. At 
most nothii^ is known about the Itfe histories of the Asiatic kindi. 


BLANOINO’a AND XUKOPEAN VOMD TVXTLXS 

(Etnyt) 

PLATES )8 AND 39 

The two species of this small group are sometimes called the “semi- 
box turtles” because of the hinged lower shell riiat enables them to 
close up almost as well as can die box nudes {Terrapene). The Eu- 
ropean species {Emys ortnculms) is often known as the “swamp 
turdc” or ‘^tortoise.” It is found in central and southern Europe, 
western Asia and northwestern Africa. Blanding’s turtle (£. blm- 
dingi), one of our stricdy northern species, ranges from New Eng- 
land to northern New Jersey wesrward through the region of the 
Great Lakes to extreme eastern Nebraska. Both of these nudes are 
unusual in being at home on land as well as in the water, although 
they should be considered as predominandy aquanc. The American 
kind is more carnivorous than herbivorous, whereas its Old World 
cousin is described as carnivorous. Blanding's tunle lays from six to 
eleven ^gs at a time, die European pond nude about the same 
number. 
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TURTLES or THE GEHU8 QEOEMYDA 
PLATES 40 AMD 4I 

The species of this last cosmopolitan group do not live where they 
would get a good Englidi name, and therefore none exists. Fourteen 
species are currently recognized, six of them living in the New 
World. These range from the coasts of Mexico (southern Sonora, 
the northern limit of many other tropical animals, and central Vera- 
cruz) southward to Ecuador and the Amazon t>asin of Brazil. Three 
of the species live in Mexico, four in Central America, and four in 
South America, one reaching the island of Trinidad. Most of them 
are fairly big, their shells measuring eight or nine inches in length. 
They may be roughly divided into an aquatic group with webbed 
toes, and a terrestrial one without webs; no spedct appean to be 
purely land- or water-living, the aquatic ones often wandering far 
from water, the terrestrial ones showing slight aversion to entering 
it. The little that is known about dieir feeding habits indicates pre- 
dominantly omnivorous appetites tpith no strong specializations. 

The eight Asiatic species are found from Ceylon and the Indian 
Peninsula eastward through southern China to the Ryukyu Islands 
and southward into the .Malay Archipelago, including the Philip- 
pines. For the most part, they are small to medium in size, although 
there is among them one giant. Geoemyda grandis, that may l>e the 
very largest of emydid turtles. A shell 17.1 iiwhes long is on record 
(compare the statement on page 95). Another remarkable species 
is O. spinosa, which occun from Burma southeastward into the 
Malay Archipelago. It lives in jungle mountain streams and is an 
eater of plant matter. In the young, each homy shield or lamina of 
the carapace or upper sliell has a spine, those of the edge of the shell 
being especially pronounced, and combining with the rest to give 
the animal a very s|:»ny appearance. In addition, a keel or ridge ex- 
tends down the back. 

One of the eight Asiatic species (G. trijuga) is omnivorous, 
nothing is known about the feeding habits of some, and those of the 
spiny member have been mentioned. The choice of habitats it also 
varied; G. trijuga is both aquatic and terrestrial (the young invari- 
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tbiy a^wtic, the adahs predominantly rrrnpiriiil). and two other 
apecks are deacribed aa largely to endrdyr land-li^ng. 

Fretb-wter Turtles Found Only in AsU, 

the Meky Arehipekgo, end the PbiUppine ItUndt 

Although fifteen genera, ten of them numotypic, colleo> 
dvely ruige in Aaia as far to the west as ^ Indns River drainage, 
as far to the nordieast aa Japan, and to die southeast aa the Fliiip> 
pine Islands and the Malay l^rchipdafo, the whobJot is really nan* 
tered on the Burma-Thailafid regioak. Here, in the great riven that 
flow bto the tropics from the tableland of cenmri Aria, eiiari «ne 
of the world's striking turtle faunas. Afancat iiothiDg Is known of 
the life hiaKKies of moat of these remarkable reptiles, and the vety 
thought of studying them in such a tropical patadiae mabea die 
mouth of the field herpetologist water. 


TRUE TORTOISES 
(Family TesradinidsB) 

The Taue tomnses are the slow, plodding creatures of popular 
fancy and fable. They are often combined with the fteslKwacer tur- 
des (Emydidae) into one huge family, the Testuditiidc, but sudi an 
aggregate, including as it would some two thirds of all living spedcs, 
is most unwieldy. On the other hand, drawing a sharp dittinction 
between the two major groups is thflicult. The most distinctive 
characterisdc of the true tortoises is found in the structure of the 
limbs. The column-like hind Umbs remind one of the legs of an ele- 
phant, and the fore limbs are covered in front by thick scalesi all the 
toes are without webs. The shape of the hind limbs and the lack of 
webs suggest land-bving habits, and the ttue tortoises ate in fact 
terreorial. They are akio plant'eateis. Great siae is another char- 
aaeristic of the group. If we except the sea turdes, the true tmtoises 
are almost unrivaled in sizci not only the giants of the tiny oceanic 
islands attain unusual dimensions, but several mainland kinds grow 
to be relatively 1^. Testudo entys of southern Aria and the Malay 
Archipelago may have a shell twenty-one indies loag; Tenudo 
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denticvleta, the widespread $oath American tortoise, matches it, 
whereas two African species approximate these in size. A weight of 
fifty pounds or more is attained by some of these mainland giants. 

The distribnrion of the whole fanuly of true tortoises (Testu- 
dinidse) is the same as dtat of the tortoises of the huge genus Ter* 
tudo except that the gopher tortoises (Oopberus) extend the family 
range to include the southern United States and northern Mexico. 
The distribution of Testudc is conridered in great detail just below. 
It is clear from these remarks that for those who live in the United 
States, recognition of a member of the fondly under consideration, 
although this family includes nearly diirty per cent of all living 
turtles, is mere child’s {day. The duM gop^r tortdses are so much 
alike that when one hais been identified, the others are quickly rec- 
ognized. 

One more thing about this fanuly of true tortdses should be 
brought our here. Africa (including Madagascar) is the tortoise 
heaven. Not only are more species of the massive genus Testudo 
there, but, as pointed out above, ail the other genera of the family 
(except Gopherus, with a mere trio of species) live in Africa or 
adjacent Madagascar. Confirmation is found in one final fact; no- 
where else on eanh can such a concentration of tortoise species be 
seen. Dr. Walter Rose, a leading exponent of reptile study in south- 
ern Africa, states that as many as five species may live virtually to- 
gether on one South African farm. 


TKUC TOKTOISCS OP THE GENUS TESTUDO 
PLATE 4a 

This enormous ^regate of species not only is the largest and most 
widely distributed genus of non-marine turtles, but proportionately 
one of the very biggest genera in any reptile group. Efforts have 
been made to reduce the size of Testudo, yet at present the con- 
sensus leaves it with some fifty species. An exaa count is hard to 
make; there may be a few more than this number, which is such a 
convenient one. The ctunplex but interesting distribution can be 
summarized as follows: 
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Affku legion: Fourteen species are confined to Africa itself, 
two to Madagascar, and five more occnir in the Mascarenes, die 
Seychellea, and other islands near Madagascar. An additional species 
lives in northern Africa and adjacent Asia, still another in north- 
western Africa, southern Europe, and southwestern Asia. 

Asia and the Malay Archipelago: Seven species are confined to 
Ana, the great majority of them living in the warm t^on from the 
Indian Peninsula eastward to extreme southern China and soudieast- 
ward to the Malay Peninsula. One spedes occais in dje Mal^ 
Archipelago as well at southeastern Asia, one in soudiem Eor^ . 
and Syria. Two addidonal Asiatic spedes are referred m hi the 
summary of the African region. The Malay Archipelago harhon a 
single spedes that lives nowhere eke; it is found in Celebes and 
Halmahera. 

Europe: One spedes (Testudo msrgifiM) is known only from 
Greece. In each of the preceding sectiona, a European spedes has 
been listed, making a total of three recorded from there. 

South American region: Two spedes live in South America, 
one of them inhabiting Panama (near the Cdombian border) and 
the West Indies. Fourteen species are found on the Galipagos Is- 
lands, which lie six hundred miles off the coast of Ecuador. 

When we sununarize this summary an odd situation becomes 
evident: each of the three para of the world has its lot of Testudo 
spedes; Africa is well in the lead, whereas Asia and South America 
are about equal. Moreover, some two fifths of the spedes live on 
small oceanic islands, which in tom may be separated into a New 
World aggregate (Galipagos) and an Old World one (islands near 
Madagascar). All the truly gigantic tortoises lived on these oceanic 
islands, and no small kin^ occurred there. What, then, is the ex- 
planation of this spread of spedes and how did they happen to do 
to well (before the arrival of man) on these isolated islands? The 
fossil record proves that a great assemblage of land tortoises in- 
habited, during relatively recent geologic times, die New as well 
as the Old World. These reptiles failed to survive in many con- 
tinental areas, but thrived on the islands, where their size made diem 
masten of thdr tiny, remote realms. 

The time dement in the discuskm of the giant tortoiaes is oon- 
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fusing becsuse they hsve bem so decimated during the last few 
hundred yean that tome species of the Indian Ocean have long been 
exterminated (they were not included in the number of species 
given above) and it is hard to say in what state of near-extermina- 
tion othen may be. It is a problem whether the present or past 
tense should be used in referring to them as a whcde. At about the 
middle of the eighteenth century, in a year and a half tome thirty 
thousand tortoises were brought to Mauritius from other islands, 
many vesseb being wholly employed in this traffic. This and the 
account on page 76 give some idea of the size of the tortoise popu- 
lations and the volume of the traffic that eliminated them. 


MISCELLANEOUS AFRICAN AND MADAGASCAN 
TORTOISES 
VLATES 43 AND 44 

Here we consider all of the true tortoises (Family Tesmdinidc) ex- 
cept those just dealt with (Testudo) and the gopher tortoises 
(Gopberui). The seven genera live only in Africa and Madagascar 
and therefore form a convenient geographical unit. They are with 
Gopherus the sole members of the family that can be reasonably set 
off from the unwieldy genus Tettvdo. This is explained on page 
100 and repeated here for emphasis. 

Only one of these seven genera includes more than two species, 
and that is the group of hinged-back tortoises {Khuxys) with eight. 
These, widely distributed over tropical and southern Africa, are re- 
markable for having developed a unique way of protecting them- 
selves with the sheU. Instead of moving the plastron or belly shell, 
as our box turtles do so effectively, th^ bring the rear part of the 
carajMce down to meet the plastron, llie hind limbs are thus per- 
fectly shielded. The hiige does not extend completely across the 
bade, beii^ developed only on the sides; the ffiell of the back is 
flexible enough to allow the slight movement The hinge b not 
present in the young. Two of these hinged-back tortoises are well 
known and widely distributed: Kmxys MHaiu, typical of sa- 
vanna country of tropical and southern Africa, and K. erott, a rep- 
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tile of die rain fotcMB of western tropical Afaica. Though oerratriai, 
both are fond of marshy places, and both are vquetaiiana. 

A tmtoiae diat hai no peer lives in centtij Africa and was 
thought to be a freak until Arthur Loveiidge, of the Museum of 
Comparative Zoology at Harvard, studied it in the field. Its name 
is Tomier’s tortoiae (Makcocbertus tormeri), and it is a ^pedci 
that has all but lost a bony diell. The outside homy shidds or 
iamiiue, although well developed, are supported only by p a per-diin 
bone, which in turn is fulT of hdes or fenescrarioau-die bally tliallt 
for instance, being mostly unsupported homy shieUh. The xasult ; 
of diis loss of bone is a tortoiae so soft that it can be aqueexed out 
of shape between thumb and finger. This tortoiae frequents reeky 
country and forces itself into narrow crevices, from which it can 
scarcely be extracted, especially after the longs are mfiaied. Eleven 
individuals were found under one boulder. Loveiidge also noted an 
ability to climb, to right itself when placed upside doum, and to 
swim. The usefulness of the first two in rocky terrain is obvious. 
Tomier’s tortoise lays but one egg at a time, a record that certainly 
will never be bettered. A second species of the genus is known. 

The remaining tortoises of our miscelluieous assortment are 
few in number. The genera Acinixys and Pyxis, each widi one 
species, live in Madagascar. In the latter the front lobe of the plas* 
tton is movable. The genera Homopus (two species), Pseudomoptu 
(two species), and Goniochersus (one species) are found in soudi> 
era Africa, although a species of Homopus hat been taken as far 
nonh as Lake Victoria. 


GOPHER TORTOISES 

{Qopbems) 

PLATES 45 AND 46 

The true tortoises arc represented in North America north tA Pan* 
ama only by the gopher tortoises. To the classifier of reptiles, these 
tortoises differ little from their numerous relatives of nearly world* 
wide distribution, but extreme geographic isolation makes it ea^ to 
consider the gopher tortoites as a separate and distinct entity. The 
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flattened fore limbs, very efiictent shovds as we shall see below, set 
the gophers off from their doseat relatives. The three species of 
gt^hers are much alike and might even be treated at a single qfiedes, 
though we diall follow the usual practice of considering diem apart. 
The desert tortdse (Qopberus egessm) is found from southern 
Nevada southward into extreme northwestern Mexico; Berlandier’s 
tortoise from extreme southern Texas into adjacent northeastern 
Mexico; the gopher tortoise (G. pelyphemus) from the southeast- 
ern dp of Texas eastward in the lowlands through Florida and to 
extreme southern Sooth Guolina. A very large spedmen of eidier 
die desert or the Florida species mewuics thirteen inches in lei^th, 
whereas Berlandier's tortdse is a amnewhat smaller spedes. 

The names and raises give an excdlent due to habitats: the 
desert tortoise lives in desert country; Berlander's tortoise in near- 
desert areas with well-drained, san^ soil; the gopher tortoise in 
regions of sandy ridges and sand dunes where the water table is not 
near the surface. Open woods may be inhabited by any of them. 
The three species are similar in beii^ vegetarians, although it most 
be admitted that next to nothing is l^wn about the feeding habits 
of Berlandier’s tortoise. The eggs of dl are spherical to elliptical and 
have white, brittle shells. The gopher tortoise lays from four to 
seven eggs at a time, and the desert qiedcs seems to lay about the 
tame number. 

Now we come to the e^wcially interesting and characteristic 
thing about these three slowpokes; their digging habits, which are 
unique for the tunics of the United States and Mexico. Here again 
the information on Berlandier’s tonoise is so meager that it might 
as well be left out even thou^ we may feel sure that it, too, is a 
powerful digger. The digging processes of the desen tonoise are the 
more complex, as it makes two types of burrows; one type ranges 
in length from five to thirty feet and is made in gravel banks, 
whereas riie ocher is three or four feet long and sharply inclined. 
The first is for hibernation, and a single burrow may harbor many 
individoals; the second, for protection from extremes of tempera- 
ture and humidity, is individually occupied. 

The gopher tonoise makes but one type of burrow, its all- 
purpose retreat and permanent home. The extreme lei^d> 
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feet, the greateit depth below the surface twelve. The depth is de- 
temuned by the poeition of the water taUe, as this tortoise prefers 
a relatively dry home. In digging these loi^ burrows, the gt^dier 
unwittingly but perhaps not unwillingly provides a permanent 
home for many other animals as well as a temporary retreat for 
more. A burrow held at one time a pHur of opossums, a raccoon, a 
lai^ge rattlesnake, two smaller snakes, and several rats. No leas Aan 
thirty-two species of arthropods have been listed as regulae in- 
habitants oi gopdier-tortoile burrows. 

Although all this home construction is aecomphahed with ihetr 
powerful fore limbs, the gophers sack to die dme-honored nnif of 
digging their nests with the hind lindis. 


SEA TURTI.es 
(F amily Cheloniidie) 

Or ALL turtles the giant tomnses of remote tropical islands and the 
sea turtles of the warm seas are by far the most romantic and en- 
gaging. The fact that there are only five species of sea turdes makes 
a study of them relatively simple, and their great size helps some, 
too. A glance at a marine turtle is enough to convince anyone of its 
aquatic habits, llie limbs are flippers obviously made for life in 
watCTi these reptiles move dumsily on land, which they visit only 
for nesting and, occasionally, sunning. This glance would also lead 
to the false conclusion that the shdl is very fully developed. It is 
true that the homy shields or lamina of the surface may be duck 
and strong, but, below, the construction b nut as good as u b in 
most turtles. There hat been loss of bone between the ribs, and the 
coiuiccrion between upper and lower sheUs b not very rigid, ddier. 

With only five species, the dassificarion of sea tu^es diould be 
easy enough; actuaUy, these few kinds have been daarified with 
much trouble, and complete agreement has not yet been reached. 
Dr. Carr, whoae arrangement 1 shall follow, fits die five spedes into 
four genera, which shows they do not for the most pwt cloaely re- 
semble one another, and probably have had a long history. The 
foanl record confirms thb; tea turtles have been swimming die seas 
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since Oetaceous rimes, or for at least a hundred million years, 
and some fossii qiedes of conriderable age are much like the livti^ 
kinds. 

The turtles of this marine family arc denizens of tropical and 
subtropical seas and breed only in such warm regions. Although in- 
dividuals may stray into cool« seas, they cannot be considered at 
home there. The eggs, spherical or nearly so, are buried in the sands 
of open beaches. Each nest contains a relatively large number of 
eggs. This link with a teirestriri past is the weakest point in the 
turtle’s existence, as the laying female, sprawled preoccupied and 
defenseless on the sand, is exposed to die greatest risk of its adult 
life. The danger does not end here, because the eggs and young 
must run a gauntlet of still greater dangers. 

The species of this family being so few in number, we can jpve 
a brief accoum of each one, laying emphasb on special eharacter- 
isrics or those that distu^fuish one from the other. The ranges of 
three of the species encircle the globe, and are divided into .Atlantic 
and Pacific populations or subspeciea, each with its technical name. 
The differences between the Atlantie and Pacific turtles are in every 
case too slight to interest anyone but the specialist. 


GREEN TURTLE 

{Chelonie my das) 

PLATE 47 

This species, by all odds the most valuable of reptiles, is the world- 
famous soup turtle. The fat is greenish, hence the common name. 
Although not in immediate danger of exrinctkm, its numbers have 
been greatly reduced, and the development of modem refrigeration 
and transportation of foods can only increase the demand for turtle 
products. In spite of the drcumglobal distribution of this reptile 
and its great value, there is little scientific information on its life 
history; as Dr. Carr points out with emphasis, not enough to form 
a sound basis for its proteaion and possible restoration. We still 
must locate the chief breeding-areas, determine the season for each 
and its armual egg harvest; ascertain the number of annual clutches 
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anil dwir tize per female; discover the hatmti of the young; and 
study any m^frations of the species that may occur. 

The greatest we^|fat attained by die green turtle is about 850 
pounds; in regions where it is not molested, the adult usually we^h* 
from )oo to 500 pounds, and has a shell 38 to 46 inches long. The 
rate of growth has never been accurately determined, the few data 
available indicating sexual maturity in the female at a shell lengdi of 
about 35 inches, an age of ten years at a length of 44 inches. 

The disposition of die ^reen turde is good, althm^ some indi* 
viduab will bite when first caught. It eats chiefly marine gra ss es , and 
algc, grazing over the extensive flats of diese plants. This habit 
largely detetminet its preference for shoals and lagoons of oceanic 
iaiantb and condnentd shelves, where it often enters bays wad 
sounds. Jellyfish, moUusks, and crustaceans are sometimes devoured. 
A habk apparently peculiar to this species is that of haulii^ out to 
lie on ledges or beaches for purposes of sunning or sleeping. This 
peculiarity raises the problem of resptratioii, since the weak bridges 
of the aea-tunle shell make breathing on land difficult. The expla* 
natkm of how a sunning turtle survives much better than one on a 
ship’s deck, for example, is not evident. Transporters of sea tunics 
have long had the habit of placit^ their turtles belly up on deck, an 
aa often mistaken for cruelty. 


HAWKSBILL TURTLE 

(Eretmoehelys mbriccu) 

PLATE 48 

Just as the flesh of the green tunie is famous for its flavor, the diell 
of the hawksbill is weU known for its beauty when made into orna- 
mental objecCL Some account is given on page 77 of the world-wide 
use of tortoise shell, or “caiey,” as it is called in Caribbean lands. 
Although the flesh has no general market value, it is ofra eaten lo- 
cally with relish. 

As indifpryd by the technical name, mbriccta, die homy shields 
or laminae of the shell overlap nodcedily in all but the largest and 
oldest specimens, in which die ed^pss come together. As to size; the 
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hawksbiil ranks next to the ^eys, the shell of a folly grown indi> 
vidual measuring only about two feet in lei^^; Dr. C^’s latgest 
one had a shell 31.8 inches long. The range embraces the warmer 
seas, although the species is rare in the eastern Atlantic. It does not 
occur north of Mexico on the western side of North America, but 
wanders as far north as Massachusetts on the eastern. Shallow 
coastal waters are the preferred haunts, and there it cats both plant 
and animal food. The hawksbiil is a pugnacious reinile. 


LOQOBBHtAO TUKTLB 

(Carma caretu) 

FLATS 49 

The loggerhead shares with the green turtle the distincdon of at* 
taining the greatest size of any sea turde with a homy shell (family 
C 3 ieloniid«e). The maximum dimensions of the loggerhead are un- 
known; there is reliable evidence of attainment of a weight of 900 
pounds, and some indication of a much greater one. The usual di- 
mensions of large individuals are; weight, 300 pounds; length of 
shell, three feet. 

The hardiness of this species is shown by its far-flung breeding- 
grounds, its frequent ascent into the mouths of creeks, and its wan- 
dering into the open seas. No other marine turtle has nested as far 
north as Virginia, nor does any other member of its family stray 
northward to Nova Scotia. On our western shores, the loggerhead 
reaches southern California. 

The disposition of this giant is bad, its diet chiefly carnivorous, 
its meat of inferior flavor, and its eggs an esteemed delicacy. A cap- 
tive individual once attained a diell length of 14.8 inches and a 
weight of 81.5 pounds in four and a half years. 

Imagine a dark mite of a turtlet struggling to the surface in the 
middle of a huge expanse of white sand over and on which numer- 
ous enemies are lurking. It behooves the mite to get to the sea as 
soon as possible, but how can it know which way to go? This prob- 
lem has worried sciemists as well as turtles, and the former, by 
means of elaborate experiments, have revealed an innate tendency 
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in the loggerhead to move downMU away Inmi a broken horizon 
and toward an open one. Under ordinary conditions, this will cause 
it to crawl aeawartL The odor of the salt water was fonnd to have 
no effect. 

Presumably all other hatchling tea turtles have the same innate 
ttndeocy. 


ATLANTIC RIDLtT 

(Lepidoebelys kempi) 

PLATS 50 

There are several unusual things about this turtle, and not the lam 
of these is the many names that have been given it. 'fhe moat Kable 
is “kempi,” the trivial or species name, and by this it may always be 
recognized. Several generic names have been applied to it, Ccretta, 
Coipochelys, and Lepidochelyt being the most usual. It has been 
known as Kemp’s turtle, Kemp's loggeriiead, bastard nutle, and, 
currently, Atlantic ridicy. 

Perhaps the two most unusual things are its »ze and distribu- 
tion. All the other sea tunics are larger; an Atlantic ridley becomes 
mature sexually when the shell is barely two feet long, and the rec- 
ord shell measures only 27.6 inches. The range, much more limited 
than in any other marine s^Kcics, is all bur confined to the Gulf of 
Mexico, although individuals stray nonhward as far as the coast of 
Massachusetts, and are carried across the Atlantic in the Gulf 
Stream to the British Isles. 

Almost nothing b known about its habits except that it is aston- 
ishingly irascible, becoming hysterical with rage when captured. 
Dr. Carr considers it excellent for eating, an opinion with which all 
other cotmoisMuirs concur, certain publidied statements notwith- 
standing. 


PACIFIC RIDLEY 

(Lepidoebelys olhacea) 

The name Pacific loggerhead has often been applied to this species 
of the wanner pans of the Indian and Pacific oceans. Along the 
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coasts of the Amaicas it ranges from Chile to northero Mexico. It 
prefers diaOow waters, and the diet is diiefly v^etarian. The sixe is 
moderate and comparable to that of the haw1cd>iU; a fully grown 
Pacific ridley has a shell approximately two feet long, an extremely 
large shell is some six inches longer. 

The laying procedure of the sea turtles is a fascinating one that 
has seldom been adequately described. I cannot resist quoting in full 
Dr. Carr's detailed description of a nesiii^ Pacific ridley observed 
October 1 1, 1947, on hla de Ratones in Honduranean territory of 
Central America. 

“At 10:04 tnnle left the water at right angles and 

headed directly for the grass line. She crawled like a fresh-water 
turtle, moving alternate fore and hind flippers together. She rested 
three times during the fifty-two-yard traversal of the beach and 
stopped at 10:09 p.m. in dry sand among high-tide litter sixteen feet 
from the grass. Wiriiour reconnaissance she began throwing sand 
with fore and hind flippers, changii^ the orientation of her body 
slightly until a shallow basin had been excavated around her. Since 
she dug more effectively with her hind feet than with her fore feet, 
ffiis pit was deeper behind than before, and the long axis of her 
body inclined downward toward die rear. Eventually the posterior 
margin of her shell had sunk about five inches below the level of 
the surrounding sand. 

“After a shon pause, during which the turtle applied her tail to 
several spots in apparent appraisal of the quality of the sand, she be- 
gan excavating the nest cavity. The left hind flipper was lifted, 
brought in beneath the hind margin of the shell, and its edge poshed 
into the soft sand. It was then curled to enclose perhaps half a tea- 
cup of sand, which was carried out laterally and dropped with a lit- 
tle flip. As this fell, the other hind flipper kicked sand straight back. 
The process was then repeated in reverse. This was the digging pro- 
cedure, and it was continued throughout with little variation. 

“As the hole deepened it was made wider, and as3mimetrically 
so, the increased dimension being that toward the turde’s head. We 
peered down into the cavity from time to time and saw that this 
asymmetrical growth was due to the fact diat the fore trail re- 
ceived the moat aedve so^ng, not only from die curved end and 
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edge of the but ilso from the stroi^lBienail v^iich protected 
from the tmigiQKvenl inches back froth the end. We determined 
defimtely that this was frequently brought to bear against the front 
waU of the cavity and that it was very effective, bodi in removing 
sand and in breaking or dislodging grass roots and odier obstmc* 
dons. The alternate use of the two flippers with no change in the 
position of the body produced a hole that was nodoeably square in 
cross section, with four definite, though rounded, com et s. 

“As the flippers had to 'reach progressive^ faedher into dw htde, 
dig^g procoeded mme slowly. While the neat cavity deiqieBed, 
the hind pan of the turtle's shell sank lower, ovring to coiuihiied 
gradual excavation of one adc of the ufqter (ut by the off flapper as 
each load of sand was removed from ^ lower hole by the other 
flipper. When the nest was as deep as the flippers could reach, 
gii^ ceased. 

“The tunic slapped at her tail and cloaca two or three droes 
with each flipper, knocking away adhering sand. The tail was 
dropped vertically into the hole. The cloaca, temporarily prolot^ed 
for its function as an ovipositor, extended considerably b^imd the 
dp of the tail, its opening being about four inches below the plastral 
surface. The first ^g fell into the nest at 10:25 p.m. Thereafter, 
eggs came every four to ten seconds, either singly or in groups of 
two, three, or four, most frequently two or three. 

“The curious 'crying* by nesting females, apparently a device to 
keep the eyes free of sand, has been noted in othtf q>ecies. The pres- 
ent turtle began secredng copious tears shortly after she left the 
water, and these continued to flow as the nest was di^. By the droe 
she had begun to lay, her eyes were closed and plastered over with 
tear-soaked sand and the effect was doleful in the extreme. Her be- 
havior as the eggs were deposited heightened the melancholy at- 
mosphere. Each dme, just before eggs were laid, her head was ele- 
vated at an unnatural ai^e and her mouth was slighdy opened, 
frequently allowing a loud gasp or sigh to escape. With the contrac- 
don whkA pushed out the eggs came a rapid lowering of her head 
until her chin pressed into the sand, after which she lay for a while 
heaving sl^hdy. It was difficult to believe that she was not suffering 
acutely, but impassible to explain why. 
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'The last eggs were laid yt lo: yj pjm. after a few somewhat in- 
creased intervals between extruaons. The turtle immedistely began 
to fill the hole, rakii^ in sand from the surrounding ramp with her 
hind flippers. There appeared to be some selection with respect to 
the quality of sand us^ since the doacal opening «ras pressed 
against each section of the ramp just before k was dngged into die 
nest, and sometimes the lot was rejected. We poured a snudl amount 
of perfecdy dry sand over a part of die ramp about to be pushed 
into the hole, llie 8%hdy everted cloaca was touched to this and 
the flipper immediately shifted to another area. As sand fell into the 
hole it was packed by the back of first one curled flipper and then 
the other. When the hole was full, the turtle began to pound the 
sand with her plastron, at first tfltii^ her shell to one side and the 
other and then, lifting herself with her fore and hind flippers, she 
dragged in more sand from behind and let herself fall sharply upon 
it. As the surface hardened, the thumpng sound which these falls 
produced became audible from a distance of thirty feet or more. 
The packing operation lasted four and a half minutes and was per- 
formed with what seemed to us excessive thoroughness. 

“At 10:45 the turtle stopped pounding and began flipping sand 
backward with her fore feet, meanwhile rotating her body laterally 
to bring in sand evenly from all sides. She then crawled across the 
nest site twice and started back to die water at 10; 52.” 


SIDE-NECKED TURTLES 
(Family Pelomcdusidx) 

Since there are no widely used common English names for most of 
the nutles of this family, it will be necessary to rely largely on the 
technical ones. The English name for the group is derived from the 
peculiar habit of protecting the head and neck by bending the lat- 
ter to one side and thus completely concealing it and the head 
within the shell. This method is in sharp contrast to the habit that 
most turtles have of simply drawing the head and neck straight back 
into the recess of the shell. 
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This k t flnall family of not more than 'lateen species. There is 
some difference of qnnion as to the exact number; the latest study 
of the African speciea, made by Loveridge, tednced rather than in- 
creased the nan^r. In contrast to most dtelonian families, the side- 
necked turtles are soudiem in distribution. The total range is Africa 
south of the Sahara Desert, Madagascar and near-by islands, 
Sooth America. All of the species are a(|uatic to semiaqoaiic in 
habits. 

The side-necked turtlm are unusual in lunring a family oee tliat 
would be the pride of any human blue blood. Of coarse every ant* 
mal family has a tree, though in most cases only the dps of the high- 
est twigs (the living species) are evident to us human beings; rfae 
fossil record is so incomplete that we cannot foltow the twigs down 
to the branches and the branches to the trunk. There is the added 
difficulty that students of the living kinds usually know nothing 
about the fossil record, and fossil specialists are prone to neglect the 
living species. Thanks to the thorough study of the Pelomeduside, 
both living and fooil, by Dr. Rainer Zangerl of Chicago Natural 
History Museum, we have a good picture of the side-necked tuitles 
during the last hundred million years (since the Upper Cretaceous). 
This picture actually includes more than three times as many fossil 
as living genera at well as more than three times as many fossil as 
living species of the family. Here is evidence of the indispenaability 
of the paleontologist's work for a broad view of evolution. 

Dr. Zangerl’s monograph cleared op many technical pmnts 
which we cannot go into, and brought out others which we can 
clearly understand. The moa obvious of these is the explanation of 
the broken distribution. There are many fossil species from the 
United States and northern Africa, others from Europe, Asia, and 
South America. Thus it is obvious that the living kinds are merely 
a survival of an almost world-wide turtle fauna. More interesting 
still is the evidence that the one genus (Podoctietm), now known 
from a mgle spedcs in Madagascar and seven in South America, 
has had a split lineage for perhaps a hundred million years, one line 
evolving in the New, another in the Old World. In contrast to the 
simple, one-sided distribution of lidng species, the total all-time 
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distribution is ts follows: seven species in Africa and Madagaacar, 
two in Earq>e, one on Malta, one in Asia, two in North America, 
and nine in ^th America. 

Pelomeduse, one of the three genera of the family, has a single 
species (long known as geleete but now called tubrufe) that occnia 
in Madagascar and ranges over neariy all of Africa south of the Sa- 
hara. It is an aquatic reptile of open country, entering the rain for- 
ests, if at all, only along their edges. In feeding haUts it is diiefly 
carnivorous. This repak is often roasted and eaten with relish by 
the Hottentots. A quaint belief exists in the Kalahari region; its 
odor is said to be so much like riiat of a Ikm that cattle will stam- 
pede when they sntell it. 

Some account has )ust been given of the genus Podoctumis, 
which is conspicuous in the tropics of South America. The specws 
are large and include a veritable giant, the arrau (P. expense), the 
shell of which may be j 1.5 inches long. Early explorers wrote fully 
of the hunting of the arrau and its eggs. A valuable oil is extracted 
fnnn the egg^ which once were harvested annually by the imllions. 

The last genus, Pelusios (long known as Stemothienu), lives on 
Madagascar and near-by islands, and ranges over neariy all of Af- 
rica south of the Sahara Desert. There has been great difficulty in 
deciding just how many species exist; the resuk of the study by 
Loveridge indicates that only four live m Africa; he reduced the 
number by three. The species of this genus are sharply set off from 
those of ffie other two genera by the movable front section of the 
plastron. Thb device of Pelusiot for protecting the head, neck, and 
fore limbs has been developed independently in a surprising number 
of turtle groups. Dr. Zangerl’s study adds only two fossil species to 
the genus; the oldest one, from the Miocene of Egypt, has a geo- 
logic age of perhaps 15,000,000 years. He concludes that the Pebt- 
sios stock has been distina from that of the other two genera since 
the Cretaceous period, which is thought to have ended 75,000,000 
years ago. 



Aceoum by Families 

SNAKE-NECKED TURTLES 
(Family Chelidse) 

VLATta 51, 5a, 53, AND 54 

Aa IN the caae of the prcoeding family, there is no well-fixed 
lish name for this a^regate of turtles, which k often thought of as 
merely another lot of aidcHnecked turtles. Actually, the two fami- 
lies do comprise a doaely related unh set off sdentificafiy as die 
Pleurodirt. Even the family name k spelled three ways in technical. 
Ittenture: Chelidae, CSielyidc, and Chelydida^ 1 mention tUi be- 
cause of die poaAiility of confusion with the Oi^rdridae, die snap- 
pit^ nudes. Fortunandy, the family that we are about to comidinr is 
coi^ned to South America (including the island of Trinidad), 
New Guinea, and Auacralia, and therefore not too rmdily confused 
with the anappmg nudes, whidi are largdy North American. 

The thirty-one currendy recognized ^leciei of snake-nedeed 
nirdes are divided into ten genera, half of which are monotypic 
(having a single species). Thk extreme division indicates great dif- 
ferences in structure. These differences cannot be considered; dk- 
rii^ukhing between thk and the preceding family would call for 
more det^ of turde structure than k suitable here. Suffice it to say 
the snake-necked turtles have long necks that, as already implied, 
are bent to one side like those of the side-necked turtles (Momedn- 
sidc). The head and neck of the snake-necked ^lecies often cannot 
be completely concealed within the shelL 

In Anstr^ and New Guinea there are only two genera with 
more than one species apiece. In Cbelodina die neck k very long 
and, together with die h^, can be concealed within the shell. The 
jaws ate so weak that the bke k little more than a harmless nip. The 
most familiar of the seven qiecies k Chehdina Umg^collis of Aus- 
tralia, a turtle noted for its docility in capdvity. The other impor- 
tant genus, Emydura, widi seven of die nine species occurrii^ in 
New Guinea, has a thicker, relarively shorter neck that, together 
with the head, cannot be concealed completely. The bke k strong. 
The two remaining genera of the Australian region are confined to 
Australia ksdf and have a single q>ecies apiece. 
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The thirteen species of <• South American snake-necked turtles 
(one kind reaches the tdand of Trinidad) are divided into six gen- 
era, half of them monotypic. They occur east of the Andes, and live 
for the most part in the Amazon and its tributaries. Only two spe- 
cies have been found in Colombia, although several occur in the 
region of the Guianas. To the south the range extends to central 
Argentina. 

One of the New World snake-necked turtles perhaps deserves 
the distinction of beii^ the queerest of all chelonians. It has been 
known to science since the middle of the eighteenth century, 
though no one has studied it under natural conations. The mata- 
mata (Cbehts or CMys fimbrma) at first glance looks like almost 
anjrthii^ or almost nothing, but scrutiny convinces one that it must 
be a turtle. The tail is short, the shell, which may exceed a foot in 
length, heavy and lumpy, the toes webbed, the neck thick and long, 
the big, broad but flattened head completely disguised by an incred- 
ible number of protuberances sticking out in all directions. The 
small eyes are placed farther forward ^an the mouth, and the nose 
is a proboscis. Sometimes a matamata appears to be leering or grin- 
ning, an expression resulting from the remarkable arrangement of 
eyes, nose, mouth, and chin. 

Qose examination of the jaws, a procedure always safe, shows 
that they are as extraordinary as the rest of this docile animal. In- 
stead of having the usual sharp, homy edges, the jaws are fleshy and 
an)rthing but sharp-edged and dangerous. This leads to suqiicion 
that the method of eating is also odd, and so it u. Although the 
matamata may occasionally snap up its prey, feeding is primarily ac- 
complished by a simultaneous opening of the mouth and enormous 
expansion of the neck that cause any near-by object to rush into the 
gape along with water. This makes a dull sound audible at a distance 
of several feet. Working backward, we can now understand why 
the head and neck are so astonishingly developed. Slugg;ishness plus 
odd appearance combine to produce a camouflage correlated with 
these armchair feeding habits. 

The matamata is widely distributed from Olombia and the 
Guianas through the Amazon drainage. It lives well in captivity, 
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making an attractive addition to uiy home, although the fact that 
it attains a we^[fat of nzteen pounds mij^t be conaidend by some 
a drawback. 


PITTED-SHELLED TURTLE 
(Family CarettochelyidsE) 

Thb smoLE species of dus‘ family, amoi^ the raiaat of tonles, lives 
in the Fly River of New Guinea. The shell, which may be twenty 
inches long, lacb the outer coveting of homy shidds, end in this 
way tcaembks that of the soft-shelled turtles. The flqiperlike &nbs 
with two daws suggest the sea turtles, but the lade of homy shields 
and other facts about its structure prove its close lelationdiip to the 
soft*ihelled turtles. 


SOFT-SHELLED TURTLES 
(Family Trionychids) 

PLATE 55 

The aorr-sHEiXED turtles are well named because they live b dun- 
covered, flexible shells that entirely lack the homy shields or lam* 
ime of moR turtles. The term "shell” is scarcely appropriate, al- 
though well jutdfled by usage. A soft-shell suggests a pancake with 
webbed feet, a long neck, and a pobted head endbg b a snout or 
proboscis. One might jump to the conclusbn that diese odd crea- 
tures are ancestors of tlw other turtles, but studies of their structure 
indicate spedalixation. This means that they have lost the usual tur- 
tle attributes b becombg suited or adapted to life b a special en- 
vironment: the soft bottoms of rivets, streams, ponds, lakes, and 
similar a<]uatic sites. Their flattened bodies are readily concealed b 
such places, and the long necks and snouts often enable them, while 
lying b mud under shaUow water, to extend the snout to the sur- 
face for breathing. As already explained, at least some of them ate 
able to supplement their ordbaiy breathing by getting oxygen from 
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the water (see 6i). Probably a aoft-aheUed turde can indafi* 
nitely remain submerged in dudbw or even de^ water. 

Although so specialized in structure, the soft<aheUed turtles have 
been in this condition for a long time: from the middle of die Cre- 
taceous, or periiaps a hundred million years. They have been suc- 
cessful; today about one tenth of the known turtles belongs to the 
group, which is well spread over die surface of the earth. To put it 
tersely, the soft-shells are found in abundance in the warm parts of 
soudiem Asia, with a quUover into the Malay Archipel^ (one 
species even reaching New Guinea and the Philippine Islands), and 
another into Africa. A small but flourishing group of two species 
occurs in die United States, barely readung Canada to the north, 
Mexico to the south. Australia, Europe, and South America are de- 
void of them. 

Soft-shells are carnivorous, although not entirely so. Oddly 
enough, captives often show a fondness for various cooked foods of 
vegetable origin. The disposition of most species is so bad that large 
individuals must be handled widi great care. The proverbial slow- 
ness of turtles does not apply to ^ members of this group: they 
not only strike with the speed of a snake, but swim and move with 
the rapidity of a mammal. 

The species of soft-dielled turtles are divided into seven genera 
or groups of closely related kinds, but only one of these genera is 
made up of more than three species. The single large group (genus 
Tfitmyx or Amydt) has members in both the New and the Old 
World, whereas two of the small groups occur in Africa and the 
colieedve range of the remaining four extends from southern Asia 
to New Guinea and the Philippine Islands. 

It will be impossible to dismiss these interesting reptiles in any 
detail, though 1 shall give a brief account of every group and de- 
scribe the habits of a few common species. (}ften techniod names 
will be given because of lack of common ones. 

The genus Ussemys with a single species (pumetstt) it the only 
Asiatic soft-shelled tunle able completely to conceal its hind limbs 
by two valves or flaps of skin. The species it found from the valley 
of the Indus River to that of the Salween, including die Indian Pu- 
ninsula and Ceylon. It Uvea in ponds and artificial bodies of water 
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nther thaa in riven. Dr. P. E, P. Deranijrai^ writes that the flesh 
is eaten and used as medicine; that its charred bones have been 
taken from ruins dating back to 4000 B.C 

The oid)r other soft-eheUs with valves that allow concealment of 
the hind limbs are found in tropical Africa, and ate known as Cy» 
dodernu and CycUnorbU, The former genus has two species, one 
characteristic of die savanna or t^ien country, the other of the for» 
ests; the three ^lecics of the latter genus ate found ui savannas. 

One of the moat remarkable and successful of soft-dielled tur- 
des, Felocbelyt bibroni, is found from southern China southwaid, 
throughout the pemnsola of southeastern Asia and the Mafaf Ar- 
chipelago to New Guinea and the Philippmes. It is a giant among 
turtles, an individual widi a shell fifty-one Umg being on rec- 
ord. A spedmen that 1 secured on the Uand of Hainan, Oina , 
weighed forty-two pounds althongh its didl was but turenty-two 
inches long (following the curve). Not only is the range of this 
reptile extensive, but its ability to live under a variety of conditions 
is unusual. On Hainan it was caught in small streams; elsewhere it 
has been found in deep, sluggish rivers as well as on seacnami. 
Judging by one large Hainan specimen, P. bibroni spears to be a 
bluffer, a type of behavior rare amoi^ turtles. This individual 
ivould strike with snakelike speed, but the jaws were not brought 
into play, the strike beii^ merely a punch with the snoot; die hi^ 
of a fisherman struck by it suffered no injury whatsoever. 

A species of soft-shell that may have a shell thirty-two inches 
long is found from Nepal and the ^ta of the Ganges to the Malay 
Peninsula. Its disporidon is bad, and its head long, tot the scientific 
name is easy: Cbitrg indieo, Still another soft-shelled turde, Dogtmg 
tub^mutt h placed in a genus by itself. It ranges from Burma 
through Thailand and die Malay Peninsula into the Malay Archi- 
pelago. Although commonly listed as part of the Philippine Island 
fauna, its presence there has been questimied. 

About fifteen qieciet, or considerably more than half of all the 
soft-shells, are enough alike to comprise a single genus, Trionys 
(often called Amyds, at ex^ained bdow). The distribution of this 
compact group it much like that of the family, most of the lands 
living in soathem Ada, a few in North America and die Malay 
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Archipel^o, tnd one (trkmgidt) in Africt as wdQ as westtm 
Asia. 

The little that we know about die habits of these nudes indi- 
cates a general sunilarhyi but detailed studies will surely bring out 
many differences. A brief summary of the life history of the spiny 
soft-shelled nude will suffice and give at least a hint of the hatn 
its of die others. Perhaps no other kind has been as carefully ob- 
served. 

The q»by soft-dielled turtle occurs over most of the United 
States as well as in extreme northern Mexico and in a small area of 
southeastern Canada. It is not found in die nordi and middle Atlan- 
tic region or in the Rocky Mountain and Pacific coastal areas. It is 
the soft-shell of the New Worid, the only other species, the spine- 
less soft-shelled nutle, being smaUer and much leas familiar, and 
having virtually no commercial value. 

Like many species that live over a large territory, the spiny soft- 
shell varies so much from area to area that it has been given six sci- 
entific names, each one used for a population showing similar char- 
acteristics and inhabiting its own area. These, the “subspecies” of 
science, are menrioned here only by way of warning to those who 
run across them in books and become confused. The name of the 
species is Trionyx ferox, and any ocher name used for it should be 
added to these two, as, for example. Trionyx ferox spmfera. Inci- 
dentally, the name Antyda is often used for the genus instead of 
Trionyx, but this fact must be accepted without question unless one 
wants to become involved in a most complex problem of scientific 
naming that is still without a satisfactory solution. 

So many types of courses and bodies of water, both natural and 
artificial, fresh and brackish, have been given as the home of the 
spiny soft-shelled turtle diat it is safe to describe its habitat as all 
permanent water. One qualification to this broad statement roost be 
noted: swift streams of mountain forests and other heavily shaded 
water ate avoided. It might also be pointed out that every type of 
water would not be used in each area; reasonable allowance must be 
made for individual preference of different popuhtions. 

Surprisingly little it known about the breeding habits of diis 
turtle. In the late quring or early summer the fraiale caudoudy 
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ktvM the water during the morning or ear^ afternoon to crawl up 
on an open ihote. She carefully aelecti a'aite and digi with her hind 
Iknbs a flaric-ahapcd ncK the depth of which is determined by the 
length of her legs. She may leave without attempting to conc^ the 
nest, or dw may ao carefully pack the dirt that the nest is well hid- 
den. One observer even saw a female go a short distance and scratch 
around, presumably in an effort to make a decoy nest. Lktle ia 
known about the incubation period. In the northern part of the 
range it is probable that soine of the young do mx emerge uned the 
spring of the following year. 

The ^gi are white with a thick, brittle shell, slighdy more than 
an inch in diameter. The shape is spherical or nearly so, and the 
number per dutch usually varies from ten to twenty-five. 

Insects living in water and crawfishes are the mainstay of the 
diet, although atomst any small animal will be devoured. Some plant 
matter it eaten and some scavenging is done. In spite of the a^ty 
of this turtle and its quick jaws, there is no evidence that fishes are 
preyed on to an appreciable extent. The food is swrallowed whole, 
the front feet helping to manipulate it. 

A small spiny soft-shelled turtle makes an attractive and unusual 
pet. Its great activity sets it off at once from other nirdes, and its 
shape and carapace, often daintily spotted, are attractive. It should 
have three inches of sand under the water of its tank, and requires 
much leas land surface than the hard-shelled turtles. In fact, it can 
remain in water indefinitely. Soft-shells are not seen for sale nearly 
so often as are the hard-shells, but they are available for the real 
turtle-fancier. 


LEATHERBACK TURTLE 
(Family Dermochelids) 

The leatherback (Dermoebelys coriacea), largest of turtles, has 
caused the students of tunle classification more trouble than any 
other. This is because of the peculiar structure of its shell and its 
marine habits. Some have argued that it is the most primitive of liv- 
ing turtles, others that its shell is a secondary change correlated 
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with its extremely squadc Jife. In 1766 LiniMm, the fscher of the 
scientific haming of animals and pfausts, called it Tistudo comett 
because of the leathery surface of its shell {“^Ttnudo" wu then a 
general name for turtles.) Thk smooth surface had led some to bO' 
Ueve that the leatherback has no sh^ but in fact it has a shell of 
sorts. In the dtick sldn are buried countless small bones; thcae form 
a mosaic, and may well represent a part of the original turtle shell 
that has been lost by all odier living species. The outer layer of 
homy shields or lamirue seen in most of them is entirdy lacking in 
the leatherback. Complete agreement on the sutus of this monster 
has not been reached, althoi^ the consensus now regards it as prim- 
itive and at least the equivalent of all other turtles. This is why it is 
treated as a suborder; the fossil record docs not help any. The mis- 
leaditig name for its suborder is Athceae, meaning “without a shell.” 

Seven prominent ridges or keek extend along the back of the 
leatherback, five additiotud ones aloi^ its belly. The limbs are pow- 
erful clawless flippers, the fremt pair mudi lot^er than the rear. 
This turtle may be the heaviest of living repdlcs, as a weight of at 
least three founhs of a ton is reached. Many individuals weighing a 
thousand to twelve hundred pounds are tm record. The width of 
large specimens, flipper tip to flipper tip, is from e^t to twelve 
feet. The young are unique among turtles in beii^ covered with 
small insular scales that are so<m completely lost. No lest re- 
markable is the gaudy juvenile coloration that contrasts sharply 
with the drab, dark hues of the adult. In the infants, white or yel- 
low spots may be more or less evident; the ridges and margiiu of 
the shell as well as the flipper margins are similarly adorned. 

No other species of sea turtle wanders so far from tropical 
waters. Individuals occasionally appear as far south as Mar del IMata, 
Argentina; Cape of Good Hope, Africa; and South Australian wa- 
ten; as far north as Japan; the British Isles; Nova Scotia; and Brit- 
ish Columbia. Certainly no other reptile is found over such an ex- 
tensive area. 

Dr. Deraniyi^a is the only herpetologist who has observed the 
complete nesting and laying procedure of the leatherback, and hk 
fine account, too long to give completely, indicates diat a leather- 
back ready to lay is little more than a gigantic animated sand-riioveL 


laa 



Accoum by FtmiUes 

After leaving the water in the moonlight, the female watched by 
him threw great loads of sand over her glistening back undi she 
was completely coated and therefore much less conspicuous. A 
copious flow of tears kept her vision clear during this “sand bath.” 
Qioosii^ a laying*site, she swept sand about with the flippers and 
made a hollow by movements of the body from side to side. Next 
she settled to excavate, with the hind flippers, the egg cavity. The 
eggs, once laid, were gently covered by flipperfuls of sand. Move« 
ments of the hind parts of the body finished the Covering, and then 
obliteration of the site began. All four limbs took pairt in th^ sand 
was flui^ high and wide while the body gyrated and moved haitic 
and forth in the area. So effective was this sand*throwing and 
plowing that Dr. Deraniyagala and two helpers were unable to find 
the eggs by digging with the hands for an hour. Presumably what 
they lacked was a keen sense of smell, but even diis might not 
have helped much because the turtle emitted a strong fishy odor 
that peimeated the chumed-up sand. Dr. Deraniy^la once dis- 
turbed a giant monitor Uzard after it had made three futile anempts 
to find leatherback eggs. 
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General Accx)unt 

ORIGIN AND STRUCTURE 

Some of the chief attributes of a snake that make it a snake are 
obvious at a glance: slender form, and lack of limbs, ears, and eye- 
lids. Several characteristics anything but obvious must be added to 
the pcture to make it relatively complete: backward-slanting teeth, 
lower jaw halves that may be stretched apart where their dps meet, 
a boxlike brain case contrasted with otherwise loosely connected 
skull bones (Plate 58), and numerous vertebrae with their attadied 
pairs of ribs (Plate 56). 

When we consider these points one by one, we find most of 
them imimately associated with some snake habit: the lack of limbs, 
slender form, and great number of ribs and bones of the back with 
the method of locomodon; the backward-slandng teeth, the sepa- 
rable halves of the lower jaw, and the well-protected brain but 
loosely connected skull, with the overcoming and devouring of 
large prey without the aid of limbs. As our approach to anatomy is 
strialy funcdonal, it will not lie netxssaty to discuss funher these 
charaaerisdcs) each will be considered in connection with its asso- 
ciated habit, A funcdonal approach to anatomy, 1 repeat for em- 
phasis, is one that refuses to separate the structure of any part of 
an animal from the use to which that part is put by the animal. For 
example, die elasticity of die attachment of the dps of the lower 
jaw halves appears, from the human point of view, to be useless, but 
the nght of a snake devouring an object that forces jaw halves sev- 
eral inches apart gives the character vital meaning. Mudi descnp- 
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ttve anatomy is dull m^y because the mention of functkm is 
omitted. 

The bones of the snake’s spinal ctdumn are not only numerous 
but complex in structure, possessing as they do special parts that 
hold them firmly together. When a snake is seen to bend with such 
ease the assumption is that the bones of the back must be looaely 
joined. That such is not the case can be shown by stretdiing a detd 
snake on the g^und in a straight line and twisting the tail. It wall 
at once be noticed that at a dight twist the entire body rolls. If the 
same experiment is performed with the tightest chain of similar pro* 
portions, the links move indepouiently of one another to a surpris- 
ing degree, and the experimenter will realize how closely connected 
are the vertebre. A snake bends teadily only because there are 
many bones to take part in the bend, each joint contributing a little. 

llte stare of a snake is doe to its lack of alnlity to close the eye 
—that is, to cover it with a movaUe lid; the eye is permanendy pro- 
tected by a transparent cap. This cap, being continuous with the 
skin covering the whole body, is died along with the skin. At first 
we think how inconvenient this condition is, but further thought 
will bring to mind many advantages. For example, a snake enters 
water without the least inconvenience, and of course does not have 
to run the risk of getting irritating particles in its eye. It manages to 
deep with the eyes open, like some human beings. Although a snake 
has tear glands, it cannot shed its tears the way mammals do. 

A snake’s ears are even harder to find than its hips; it has no 
external ear or eardrum. The inner ear is developed, and no doubt 
sounds carried through the ground are heard well enough, the cem* 
tact of the snake with the ground being so extensive. 

Snakes have been snakes dnee Cretaceous days, or for at least a 
hundred million years. They evolved from lizards of the type 
known today as monitors (V'aranidie) and are therefore the last 
great reptilian specialization or developmem. The loss of limbs was 
not a new idea; various groups of lizards have given up theirs, and 
even amcmg some living groups of lizards the limbs have a tendency 
to disappear or becxnne of little use. When the limbs of the snake 
vanished it was for good; the remnants of the hind limbs in a few 
primitive types are mere useless tokens of appendages once indiS' 
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pennblc. Not only the front are gonei but all the dioolder 
bones diet rapporued them. Obviously, then, it takes more than the 
lack of limbe to m a ke a snake. Several other important diaracter- 
btics have already been given. 

In contrast to turtles and some other heavy-^joned reptiles, the 
snakes do not leave a good fossil record. This is patdy because of 
the amplified body skeleton, partly because of the slender teeth aa4 
delicate skuU with many of its bones only loosely jdncd to the lesii 
The evoludonaiy tree of the extinct groups of will never be 
reco n str u cted in detail 


AGE, SIZE, GROWTH 

DtrricuLTtBS in finding out the lei^th of life of long-lived animals 
in nature are discosMd in detail under the crocodilians (page 15) 
and mentioned under the turtles. These difliculties are peAaps still 
greater with the snakes, and agam we must rely on records of cap- 
tive irufividuals, especially the work by Major Flower. Ten kinds 
of snakes were included among his fifty-five reptiles definitely 
known to have survived 20 or more yean of captivity. Althoi^ 
five kinds of turtles are included as having lived a century or more, 
the first snake, an anaconda {Emectet rnimma), appears at the rda- 
tively low figure of 28 years. The appearance of snakes in the list 
after this is oM: 

At 22 and 23 yean the following four species are given: 

Boa constrictor {Constrictor comstrietor) 

Reticulate python {Python reticuUtut) 

Eoropesn leopard snake {Eltpbe tituU) 

Long-nosed viper ( Viper* anonodytes) 

At 20 and a 1 yean: 

John’s sand-boa {Eryx johtu) 

Madagascar tree-boa {Senaini* ntadegaseeriensis) 

Madagascar boa {ACrtmtopbit nt*d*g*tc*rientis) 

Indian python {Python mohinu) 

Water moccasin {Agkistrodon pitcivona) 
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It is inttfesdng to note thst six of the nine listed species sre 
pythons and boas. This probably proves little because these are, for 
the most part, large, valuable species that naturally would receive 
the best of attention. 

Major Flower’s work, published some time ago (1937), in- 
cluded reptiles kept in captivity anywhere. It is prcditable to com- 
pare the more recently published (1952) and restricted records 
(only reptiles kept in the United States) of C B. Perkins of the 
Zoologit^ Society of San Diego, California. The five qtecies named 
below have so or more years to their credit: 


Anaconda {Euneetes Tnutinus) 

28 

years 

Rainbow boa (Epicrates cenebrb) 

*7 

years 

Black-lipped cobra (Naja melmaieuca) 


years 

Com snake (Elaphe guttata) 

21 

years 

Rcdculace python (Python retientatus) 

20 

years 


The same anaconda appean twice; it lived twenty-eight years 
in the National Zoological Park of the United States. There is no 
other duplication of an individual, although one other species, the 
reticulate python, appears twice. Peilcins’s entire list includes sixty 
species that have lived 10 or more years. Other records of interest 
published here and there do not, as far as I know, alter the con- 
clusion that the potential life span of snakes in general seems to be 
from 20 to 30 years; they are not even in the same class with the 
turtles. 

When it comes to exaggeration of size, the true rivals of the 
snakes are the fishes, the only difference being the stimulus to 
stretch the facts: the person who encounters a snake is subjected to 
great emotional pressure, and the image sent to the brain is no doubt 
a false one; the fisherman, on the other hand, merely tries to assert 
his superior ability, in both cases concrete evidence must be re- 
quired, and this is seldom forthcoming with snakes of great size. 
The difficulties of preserving and transporting such giants are in- 
superable. Added to this is the lack of scientific emphasis on maxi- 
mum size. It is true that zoos offer large sums fur mdividuals of 
gigantic proportions, but who will capture and transport such mon- 
sters? If it is argued that skinning a snake is relatively easy, here are 
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two iMweis: a snake hide stretches in a sarprising manner even 
thoii{^ the ridnner makes no conscious effort to stietdi it, and, due 
to the ladi of limbs and the generally uniform shape tff a skin, many 
are the fraudulent efforts made to sew two or more together to 
produce a giant hide; photographs of snake dons are poor evidence 
because the camera does not reveal well-concealed stitches. It has 
been diown that the hide of a make seven feet long may sldn out 
to measure eighteen inches kmger and, of course, such a hide could 
be stretched several more inches. It is patent that a thirty-loot 
python or anaconda easily could be made to yield a hide forty iodt 
long. 

Before tdcmg up the vexing problem of the maximum sbe of 
the giant snakes, ir will be well to dispose of two common fallarics, 
One of these concerns the so-called “sea serpeno,” those mythied 
monsters that make the real sea snakei (HydropMidc) look like 
midgets. The genuine sea makes an usually but diree or four feet 
long; nine feet seems to be the gre a t e st length attained by any of 
them. The other fallacy is that the boa constrictor rates as the giant 
among snakes of the non-tiiythical type. Actually, the boa con- 
strictor {Constrictor constrictor) reaches a maximum length of only 
18.5 feet, and must be rated as a giant constrictor of moderate 
dimendons that rarely grows to be even 15 feet long. 

The largest snakes of the different continents (with the excep- 
tion of Europe, which has no species of unusual proportions) may 
be listed as follows, with their probable greatest meamrements; 


Asia: reticulate python {Python reticuiattu) }2 feet 

South America: anaconda {Eimeetes mirhmt) 30 feet 

Africa: ruck python {Python seba) 25 feet 

Australia: amethystine python {Lieris ametbistmus) 21 feet 

North America: boa constrictor {Constrictor 

constrictor) 18.5 feet 


One reticulate python 18 feet long weighed 250 pounds, an- 
other, but nine inches shorter, only 191 pounds. A 19-foot anaconda 
tipped the scales at 236 pounds, but she was gravid and gave birth 
to seventy-two young soon after being weighed; each baby meas- 
ured about 3 feet 2 inches. It is obvious that a female with eggs or 
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young will weigh tn onusoal imoom, hot there i> abo a maihed 
individual difference due to tiie general state of health and the 
amount of food that has been consmned within the previous months. 

The king cobra (Naja bmiuh)^ with a maximum known length 
of t8 feet 4 inches, is by far the lo^fest venomous snake, whereas 
the eastern diamond-back rattler (Crfitabis admumtetis) may be the 
heaviest. This rattler attains a length of 7 feet 3 inches (without die 
ratde), a figure that is exceeded by the “black” mamba {Dendro- 
aspis polylepis) of Africa (14 fett), the taipan (Oxyurmms sctttel- 
latus) of eastern Australia (10 to 11 feet), the fer-de-lance (Tri- 
merentnu ttrox) of tropical America (8 to 9 feet), and the 
bushmaster (Ltcbesis muts), also of tropical America ( 1 1 to i a 
feet). I have used the word “may” in referring to the weight of the 
diamond-back because its close cousin, the western diamond-back 
(Crotalus atrox), attains a maximum ki^th two inches greater, and 
may equal it in weight, although die western snake seems to be 
relarively lighter and is, on the average, smaller, the maximum 
length notwithstanding. Accurate meesurements of gigantic taipans, 
fer-de-lances, and bushmasten are not available, but probably Ik 
within the range indicated; that is, for example, between 1 xo and 
132 inches for the taipan. 

Studies of growth in animals have become extremely compli- 
cated, so I shall reduce my account to the amplest terms by giving 
brief answen to such fundamental questions as how fast do snakes 
grow, does the rate change with ^e, especially at sexual maturity, 
how long does it take to reach maturity, and what effect does hi- 
bernation have on growth? 

Dr. Charles C. Carpenter recendy made a valuable study of the 
growth of the common garter snake {Thmrmophis rirudii) under 
natural concUtions in Michigan. Here the snakes do their growing 
during five months (May through September) and calculatkms are 
wisdy based on the month as a unit. No significant growth takes 
place during hibernation, nor for a short time just before and after. 
In round numbers, the females (the males differ but slightly) are 
about 6.75 inches at birth and increase their body lengths from 
16.2 o> 17.6 per cent per month at first; by the time they are 14,5 
inches long and approaching sexual maturity, this rate has decre as ed 
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to 10.6 per cent When sexual maturity has been reached at from 
17 to 18 inches, die rate has decreased one half, and soon after that 
it is cut in half once more. Snakes so inches and longer (the maxi* 
mum is about 15) are adding only one to two per cent per month 
to their suture. From all the available data. Dr. (carpenter con* 
duded that femalu two yean old may give birth, and mafes are 
able to mate during their second spring, or when leas than two 
years old. The young are bora in the summer. 

These faco about the common garter snake, whicb may be 
considered a typcal snake, answer some of those quesdons watt 
enough: growth is npid until roatnri^ is reached, when the me 
sharply decreasu; few yean a» required for die at t ammen t of 
sexual maturity: growth ce as es for many months of eadi yearin 
tempetau dimates. Information on tropicai snakes indicam that 
their growth is not markedly different. The late Felix Kopstem 
found on Java that three species of snaku belonging to the family 
in which the garter snakes are placed reach sexual maturity in 
twenty, thirteen, and eleven months. The common garter snake 
would be roughly comparable to the first of these, an interesting 
datum in view of the fact that the tropical species must have a 
growit^-season at least twice as long as dut of the Michigan popo* 
latkm. 

No doubt we must wait some time for dau on the gitnvth of 
the largest snaku living under natural conditions. It is one thing to 
capture, measure, mark, release, recapture, and remeasure 143 com* 
mon garter snaku » Dr. Carpemer dd, but quite another to do the 
same with as many pythmis, especially those of the largest size 
groups. Sylvia, an Indian python {Python mobtmt) that I raised 
from infancy, added three inchu to her length every month during 
much of her first years. This works out to a percent^ increase of 
only half that of the gaiter snaku; it must be recalled that the latter 
were living under natural conditions, and the two cam therefore 
may not be comparable. 
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HIBERNATION 

The approach of winter puts a snake of a cold country in a predica- 
ment for two reasons; food will toon be scarce or entirely lacking, 
and the temperature will become unbearable. To a warm-blooded 
animal, the first of these is the more ominous, but to a reptile, with 
the ability to survive months of fasting, the second is by far the 
more distressing. A snake has no effective internal heat-produdng 
mechanism as does a mammal or a bird, and therefore must stay in 
relatively warm surroundings from which to absorb the necessary 
heat. Nor has the snake ever developed the habit of traveling great 
distances to warmer regions as has the bird. Countless millenniums 
of experience have taught it a shorter route to safety: it merely goes 
a few feet into the ground, whidi, after all, is easier than crawling 
hundreds of miles equatorward. 

Just how effective is the protection given by those few feet of 
earth? A bit of concrete information will suffice to answer this 
question. In southern Montana instruments buried four feet in the 
ground beneath eight to fifteen inches of snow did not register a 
temperature lower than 33.8° F., although the air temperature 
above went down to minus 43° F. These data were taken during a 
very cold winter. It is obvious that die vast majority of snakes 
would not have to go deeper than two or three feet to secure ample 
protection, especially in a region with a heavy snowfall. 

During hibernation very little energy is expended, as all the nat- 
ural processes of living are gready dowed down. The hibemadng 
snake loses little weight. The duration of the winter sleep depends 
on the climate; it may last only a few weeks or as lot^ as nine 
months. With a greatly reduced rate of living and the basic ability 
to survive at least a year of fasdng, the hibemadng snake is put to 
little strain; indeed, one might expect it to “hole up" in its normal 
state and thus pass the winter like an Eskimo. The reason probably 
is that an animal with such low intelligence when chilled quickly 
would be unable to move, and needs an automatic check on its 
winter aedvity. A snake is prepared for hiberaadon by reacting in 
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a complac way to chai^ea in temperature and odiier external oondi* 
dona. 

The placea where snakes spend die winter are varied: animal 
bnrron's, cavities beneath boul^rs or in old stone walls, deep holes 
in banks or those left by the decay of roots, and various other pro- 
tected sites. Few snakes live in special “holes” that they construct. 
Many individuals may enter the same retreat, or the winter may be 
spent in solitary grandeur. Experiments have shown chat some ad- 
vantage is gained by hibenudng together: leas moishire is kwt by 
many entwined snakes than by isolated individuals, and in soiae 
places the conservackm of moiscitte can be important. Different 
species often have the same hibcmaculum, and such mtxtotea may 
even mclude two kinds of which one ordinarily eats the odier. 


ENEMIES AND DEFENSE 

TneRE u a great deal of talk about the “rule of tooth and daw” 
and the “struggle for exntence” in nature. To the average mind, 
this word “struggle" always implies physical conflict in the form 
of fierce battles. Sdentilic studies are showing more and more that 
although there is plenty of struggle, it is very often of a much more 
subtle kind than an open encounter settled by brute force. Amoi^ 
all groups of animals are found masters at the art of bluffing, which 
is one of the types of subtle encounter. A bluffer that wins a con- 
test is far ahead of an indiddual that has been forced to use great 
strength and possibly suffered much physical damage in overcom- 
ing an adversary. A truly dangerous animal may be said to ‘Svam” 
rather than “bluff,” a distinction that is not always drawn. 

Because some snakes are venomous and most of diem bite, these 
reptiles are commonly thought of as great fighters, but they do more 
bluffing and fleeing than fightii^; the art of bluffing is at least as 
well developed as is that of fighting. Not a few well able to ddend 
themselves tiy to avoid a showdown by giving warning. The co- 
bras and rattlesnakes are classic examples of this. The cobra’s hood 
is made by the erection of the ribs, which, in turn, flattens the neck 
and adjacent parts of the animal. This is a common method that die 
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cobras have developed to ttt maxiimim. Many snakes produce a 
amilar alarming effect by infladi^ as well as flattenii^ the body. 
Hisnng is osaaUy combined with these processes. The boll snakes 
(Pituophis) of North America blow air against a fleshy fl^ diet 
rises just in front of dte <^}ening to the windpipe, and thus make a 
sorpriangly loud sound. This is accompanied by the elevation of 
the loop^ front part of the bocty, a weaving motion of this part, 
a vibration of the tail, and quidc forward jabe with the head. The 
actual bite is weak; often the snake appears to avoid the seizing of 
an adversary. Such actiont can oidy be interpreted as bluffing. The 
“spreading adders” or hog-nosed sndEes (Heterodon), also of North 
America, put on the best bluffing performance of almost any snake 
(Plates 98, 99, and 100, and pi^ 196), aiui their vicious jabs are 
nearly always made with the mouth tightly shut. 

The expanding or inflating of die body is primarily a way of 
making a snake appear much larger than it is, and thus enhancing 
the over-all threatening appearance. A few snakes have a closely re- 
lated method that merely involves the sudden display of bright col- 
ors. This tactic is most impressive when it involves the tail. The 
snake raises the brightly colored tail, and may even wave it about as 
other species do the head. The ring^iecked snakes (Duuiopbis) of 
North America resort to this type of blufiing, but its most famous 
exponent is the red-tailed pipe snake {Cylmdropbis rufus) of south- 
eastern Asia and the Malay Archipelago (see page 174). 

1 have gone into the blufling of snakes with some care because 
it is so little understood by the layman. Everyone knows how a 
snake bites by forward thrusts of the anterior part of the looped 
body. It might be mentioned that the coral snakes (Elapidc) do 
not strike, bm bite by merely sideswiping the fore part of the body 
toward the offending object, taking hold, and chewing. The strike 
of the cobras, also memben of the family Elapidae, does not involve 
looping of the body; the elevated part rf the snake, kept straight, k 
simply thrust forward and, of necessity, downward (Mates ui, 
125, 126, and 127). The result is a relatively ineflicient strike, one 
that can be dodged by many quick animals. Thk cannot be said 
about the type of strike that involves a looping of the elevated pan 
of the body (Plate 132). 
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Oddly enouglu the oonitricton do not ordinarily retort to con- 
stricrion in contending with advemriei, reaecving this special 
method for use in overcoming prey. 

Various an the tricks ut^ by snakes in attempting to avoid 
danger rather dian bluffing or fighting their way through it. Mak- 
ing a bad odor, hiding the head under the body, r(riliiigintoacom> 
pact ball, and becoming rigid or motionlcst (commonly called 
“freezing” or “playing possum”) may be mentioned amoi^ them. 

Flight and concealment may also be thought of as methods of 
defense. As explained under locomotion, the fli^t of snrices is never 
really fast, but what they lack in ffiis tespea is more dian com- 
pensated for by their art in concealment, espeda&y when enhaoeed 
by the type of coloration that matches the surromdinigs or Che 
kind that “disrupts”— that is, conceals by intemipcii^ the form end 
thus causes it to blend with the background. Even without aid of 
special coloration a snake is hard to find. 1 once released a large pine 
snake (Pituopbis) in a field of short grass filled with children, and 
watched diem search in vain for it, although they immediately 
su'armed over the poiiu of release. This is an experiment that any- 
one can perform, but preferably with a snake that one wants to re- 
lease anyway. The snake has an uncanny way of fitting itself into 
unexpected crannies. For examfde, a large individual once esciqjed 
in a suite of two rooms and a bathroom. Several persons seardied 
diligently and gave up, convinced that a miraculous escape to the 
outside must have b^ achieved. The fint person to flush the 
toilet discovered the snake neatly coiled in the bowl itself but just 
under the overhanging rim, which provided perfect concealment. 

The king snake is alleged to be the sworn enemy of the rude- 
snake. This dictum is a loose one because there are numy kinds of 
king snakes and even more kinds of rattlesnakes. Nor is a qiecial 
fondness for ratders shown by king snakes {Lcmpropeltis): they 
eat harmless species just at readily. This business of sndees eating 
snakes is common enough and forces us to rate snakes amot^ the 
chief enemies of snakes. Such a fact leads some to call snakes can- 
nibals, but a snake that eats a snake is no more a cannibal dian is a 
man when he eats other mammals. A snake must eat a member of 
its own ^lecies to rate as a cannibal in the sense usually given that 
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word. Nothing is more conveniently sh^)ed for a snake to eat than 
another snake, and no doubt this fact has something to do with the 
matter. Lizards, worms, and other dongated anin^ are also fre> 
quently devoured. 

Mammals must be rated well up among the enemies of snakes. 
Not only the mongooses eat snakes, but a vast number of other 
Old World mammals do so as effecovely, among diem the hedge- 
hogs. These little mammals are so well protected by their spiny coat 
that they can slowly eat a venomous snake without bothering to 
loll it first; the victim has no recourse. In the New World numerous 
widely distributed groups of mammds inctude snake-eating species. 
Opossums, armadillos, skunks, badgers, raccoons, cats, dogs, rats, 
and hogs all take their toll. Man himself is unsurpassed as a snake- 
killer, and, as he eats them only occasionally, has less excuse than 
do the other mammals mentioned. The dread that human beings 
have for snakes is not an instinctive but strictly a learned fear. Such 
a strong and unreasonable reaction to a harmless snake is indeed 
unfortunate for the possessor as well as for the subject. 

Many birds eat snakes, among them serpent eagles, hawks, road 
runners, and the secretary birds. The efficiency with which a Urd 
can find and catch snakes was shown by a male serpent eagle that 
brought to its nest in ten consecutive hours no fewer than six 
snakes. This diservation was made in Germany by Viktor Zebe. 


FCX)D AND FEEDING 

Thzke is nothing about a snake more remarkable than its feeding 
habits. One would expect the lack of limbs to require special meth- 
ods in the pursuit, capture, overcoming, and devouring of active 
prey, but die remarkable aspects of snake feeding do not end there. 
The ability to swallow large objects (Plate 84), to fast for months 
with litde apparent discomfort, and to subdue formidable prey by 
constricdon, wary prey by venom, are thrown in as additional at- 
tributes of a most unusual nature. If snakes had only become her- 
bivorous, they might have avoided the necessity of developing some 
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of diew ofailidei} no plant-eadag tndce is known, and the eating of 
carrion is rare. Live, active food is the almost mnvetsal bill of face. 

On the face of it, a long, tiender body would seem to be dl 
suited to the taking in of sii^le, large lumps of food, and yet this is 
just what a snake most do; lacking limbs, it cannot hdd the food 
while tearing it into pieoes, and its backward-slanting teeth are 
wholly unable to chew food objects or do anything but help ftnoe 
them (HI into the throat. The size of the thing being swallowed is of 
great importance; if it is tcib small, the swallowing mechkniam Mb 
to get a grip, and the prey, beii^ still active, may simpiy escape as 
fast as it is swallowed. If the objea is relatively large, the grip ik 
much better and swallowing goes <hi ^Mce. The upper Hmic of siee 
is the astonishing thing, but this is the aspect that has been weH pub- 
licized; everyone has seen fMctures of pythons with enormoudy dis- 
tended stomachs. Whereas these |nctores are by no means faked, 
they do mx represent the typical state of affairs. A snake that de- 
vours ni(di big prey is render^ all but incapable of locomotion wid 
c(mcealment, and the human being that discovers it will go to end- 
less pains to uke a photograph. A snake twenty-five feet long will 
readily swallow a mammal weighing seventy-five pounds, or about 
half as much as the snake. But it is n<x so muidi a matter of the 
weight as it is of the shape of the mammal; the mtue elongated it is, 
the better for the snake. As most mammals are not long in propor- 
tion to their thickness, the snake has trouble in gettii^ around them. 
It is easy for a snake to devour another snake of equal weight, be- 
cause the former does n<» have to stretch much in any (me place. 
The presence of horns or antlers is a great disadvantage. No doubt 
the broad shtmlden of man account in part for the extreme infre- 
quency of cases of adult human beings falling victim to large snakes; 
in fact, I am not aware of any well-authenticated case of (me actu- 
ally being swallowed. 

A snake is able to swallow relatively large objects without help 
of limbs chiefly because of the elasticity of the skill, the loosely con- 
nected bones of the jaws, and the arrangement and form of the 
teeth. Once the prey is seized, die backward-tlo|Hng teeth smk mto 
it; the meue it struggles, the deeper diey sink. Ike snake then be- 
gins the so-called “walking movement’* of the jaws: to get an ad- 
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vinced grip^ each )a;w half v diifted forward more or leai inde* 
pendently die three odiers. The snake literally polls itself over 
die object somewhat as a housewife puUs a juilowcase over a pillow. 
A copious flow of saliva helps, but saliva is never ^read over the 
victim before swallowing is b^un, as popular belief has it. The dis- 
covery of well-salivated prey diat has just been thrown op by an 
alarmed snake has led to this belief. When the object is very large, 
the lower jaw halves become widely separated where they meet in 
front, and are pushed down and auray from the rest of the skull 
along their entire iei^[di. Careful examination of a skull wQl show 
how this is possible. The throat muscles soon take over and help 
force the prey along until sidewise bending of body and throat posh 
it as far down as necessary. Digesdon begins at the end farther in 
while the o{^iosite end of a long d>ject is sdll in the throat. An ani- 
mal as reastant to death as a fn^ may remain alive while its feet are 
beii^ digested away if they were svrallowed first. 

Two further points should be noted. The tongue (Mate 95) 
plays no pan whatsoever in the process of swallowing; it rests the 
while in a sheadi (rf'the lower jaw. To avoid suffocation while de- 
vouring a large animal (hours may be consumed in the process), the 
snake pauses periodically and pushes its well-reinforced windpipe 
forward far enough to allow a few deep breaths to be taken. Sylvia, 
the Indian python that I raised, always took longer to swallow the 
first than the subsequent rats of one meal. Apparently the swallow- 
ing-mechanism is so complex that it needs to be "warmed up.” 

Under the section on locomotion (page 155) it b stated that 
snakes are not fast crawlers, and it can be added that their sight is 
not especially good. How, then, can they find their prey? This they 
do largely by trailing it. In trailing they use a combination of the 
tongue and a special organ of smell, Jacobson's Organ. This lies 
in a cavity located far forward in the roof of the mouth, and has 
die same origin as the nose organ. The tongue is flicked out along 
the trail, and particles picked up by it are carried to Jacobson's 
Organ. Thus the snake follows the scent by means of the tongue, 
which itself lacks a sense of taste. Here is also an explanation of the 
constant flicking of the tongue, an action taken as an ominous sign 
by those who believe that the tongue is a stinger. Large snakes, espe- 
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citQy« lie OQnunoDljr thought of is lybg in wdt for prey, ind oer> 
tainly my inimal dtit thrives on i few meals a month has plenty of 
ome for amhushing. Just how often this method is used no one 
knows. 

Snakes have not entireiy passed up the possibilitiet in lures. The 
young of a few pit vipers, die copperhead (Agkutrodpu canter- 
trix) of the United States amoi^ them, entice prey by wiggling a 
brighdy colored tail tip. Oddly enough, similar tails in cxstain otto 
kinds of pit vipera are not wiggled, presumably because dw ftty is 
not of the type readily enticed by wonnldce o^. 

After a s^e has approached or been approached by in vierim* 
the problem of capture and overpowering presents hs^. Broadly 
speaking, the snake may be said to employ one of four methoiii: 
simple seizure, overpowering by sheer weight, subduing by eon- 
striction, overcoming injection of venom. 

The first of these is the most common; supposedly all snakes 
use it at times; some of them peihaps use no other. Prey that is rela- 
tively small, weak, and inactive is simply seized and swallowed alive 
even by the large constrictors. Overpowering by sheer wdght in* 
voives use of the entire body, but not in the refined manner of con- 
strictum; the victim is seized and held down by the weight of the 
coils. Great numbers of species of moderate size use only this or the 
first method. 

Photographs of ten or more uniformed zoo keepen stretdiii^ 
out a huge python give an exaggerated idea of its str e ngth ; few 
readers would stop to think that mere length has a lot to do with 
the necessity for so many men. Coupled with the belief that snakes 
are powerful is the one that a giant constrictor crushes hs vkxim 
with tremendous force, breaking its bones and maldtig a “pulp” out 
of it. Examination of victims and a little thought will serve to dkpd 
this misconception. A mammal or bird seized by a snake b at mioe 
thrown into a state of panic, and struggles violently to escape. Thu 
makes its body call for a lot of oxygen. The snake merely has to 
take advantage of thb by throwing its coib snugly about the thorax 
or chest and keeping thm that way. Each time the prey expeb its 
bteadi, the renewed snugness of die coib prevents expansbii, and 
the inevitable result b suffocation. The friction of one ^ the picda- 
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tor's coils agamst another makes it all but impossible for even the 
strongest prey to resist. Thus, the snake, with a minimum of effort, 
can overcome the most powerful mammal. The problem is to get 
the coils in position, and this is accompHshed with incredible sp^ 
that contrasts sharply with the usual movements of die constrictor. 
Cold-blooded animals are not so readily killed by constriction, but 
they seem to be quieted by it and sufliciendy subdued to allow 
themselves to be swallowed. Many snakes besides the large constric- 
tors (pythons and boas) have developed the habit and ability to a 
considerable degree. Among them the king snakes (LamprepelHs) 
of the New World are notewordiy. Constricdon must be an ancient 
serpentine way of getdng a med, as it is used by such primidve 
snakes as die boas and pythons. 

Finally, the snake came to its last stage in this business of getdng 
a meal with the minimum of effort. Making use of what it already 
had, many teeth and a copious supply of saliva, it developed some of 
the former into hypodermic needles, some of the latter into venom. 
No longer was brawn required; the rattlesnake, for example, 
achieves with one jab (Plate 64) what the boa constrictor accom- 
plishes with risk of injury and with great physical effort. But this 
did not occur in one step: the teeth first became grooved, the saliva 
slightly toxk; the grooves deepened until their edges met, and cer- 
tain saJivary glands became specialized for secreting venom. 

It has already been stated that snakes eat only animals, and that 
snakes arc perfectly shaped to be eaten by snakes. Lizards can, of 
course, be added to this assortment of conveniently shaped victims. 
David Fleay, Director of the Fauna Reserve of West Burleigh, Aus- 
tralia, writes of a captive eight-foot Australian black-headed py- 
thon {Aspiditet meUmocephalus) that devoured more than a hun- 
dred venomous snakes, one of them about equal to it in size; their 
bites had no effect. Mammals and birds fall victim to a great variety 
of q>ecies, as do fishes, the sea snakes (Hydrophiidx) subsisting en- 
tirely on them, especially eels. Going down in the scale, we find 
that die invertebrates are also eaten in great numbers, especially the 
insects. Crustaceans, such as crawfishes, are not avoided; one water 
snake of the United States (the queen snake, Netrix septenuvittete) 
even specializes in a diet of cras^hes. 



Qenerd Account 

The vast majority of makes do not spedafite thus, nor do they 
have jaws or other parts especially constructed for the handling 
one pardcular kind of food. There are, however, interesting excep- 
tions, and two of them warrant brief mention here. The classic ex- 
ample is the ^-eating make of Africa (Dcsypeltis tccber) (Plate 
84). In this reptile, projections of the backbone may enter the 
esophi^us; they work like teeth m dealing widi the birds' ^gs on 
which the make lives (see page 190). 

The other notable example is the mbfamily of maS-eatingaadkis 
(Dispaadinc) found in the New as well as in the Old World. Hear 
teeth are long, dendo; and extremdy delicate, but wdl mitnd » 
pierce the soft mucus-covered bodies of snails and slugs (see page 
186). The lower jaw lacks one structural point diat, in moat snalEca, 
permits stretching; preramably great elasticity of the lower jaw is 
not a useful attribute in the swallowing of soft, sticky objects. A 
snail is seated close to the shell and drawn from it by special chew- 
ing movements, the aa being accomplished in a minute or two; a 
slug is swallowed forthwith. 


REPRODUCTION 

Deauno with reproduction in snakes is far more difficult than deal- 
ing with it in turtles because the snakes do not follow one simple 
pattern. From courtship through hatching, these limbless rept^ 
show a surpriung amount of variation in behavior, and we shall be 
forced to skip whole aspects of the subject and treat others sketch- 
ily. A great deal has been learned within the last few decades, and 
new discoveries are being made constantly. The combat "dances” 
of male snakes can be cited as an example of a startling recent dis- 
covery. These have been mistaken for courtship, and their exact 
significance is as yet undetermined. There may be rivalry over a 
mate, a form of territorial rivalry, or a combination of the two. One 
of them is described on page top, and others are illustrated in Plates 
ill and 137. 

The reproductive oigans in male snakes ate remarkable in struc- 
ture, location, and use (Plate 57). Instead of having a single penis to 
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effect implantation of the sperm in the female* the snake has two 
similar organs, each of whi^ is usually called a “hemipems,** and 
both are housed in the tail radier than in the body. A hemipenis, or 
penis, as I shall call it, at rest is turned outside in like a glove finger 
that has been drawn into the palm of the glove. A muscle in dte tail 
pulls it into this resting position. When in use, the perns is forced 
out so that the surface that was inside lies on the outside. This sur- 
face is often beset with spines, a condition that makes the tuming- 
inside-out process necessary to avoid injury to die female upon 
wididrawal. Instead of passing down a tube extending through the 
organ, die sperm move along a deep groove m its surface, the depth 
of the groove being great enough co make it serve as a tube. In 
some snakes, each penis is itself forked, both forks being excessively 
slender. One organ is inserted at a dme, the dioice depending on 
which side of the male’s body happens to be brought against the fe- 
male. The widely used term “hemipenis” probably or^inated widi 
the belief that the two penes were neceasarily used at once, the 
groove in one forming with that in the other a tube down which 
the sperm swam. 

The penes of snakes have been observed by human beings since 
time immemorial; they are the “legs” so often forced into view by 
the cruel country pracdce of burning the make. Many a student of 
science has been foded by seeing them in an embryo of a make and 
takii^ them for legs; they are drawn into the tail shortly before 
hatching or birth. In contrast to this familiarity with the structure 
in die males, next to nothing is known about corresponding condi- 
tions in the females. Certainly they must have suitable receptacles 
for the penes. Students of snake anatomy have shown litdc interest 
in the female, although hundreds of penes have been described. 

The male make must arouse the female before mating, a pro- 
cedure known as courtship. The litde known about make cour^p 
indicates that a few different types of it exist; in some the male may 
actually seize the female in his jaws. I shall confine my accoum to 
one common type of courtship and copuladon, that practiced by 
the common garter snake (Themnophis sktalis) of North America. 

The excited male b^ins by rubbing his chin along the female’s 
back, usually toward her head, until ^eir bodies are parallel and 
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dote together, their anal regiont oppoaite. OfM many mdesgadier 
around one fonale end jockey for the cheriahed poaition, but there 
is never any fighting among them. Aa soon as a mde has attained 
the proper position, convulsive waves pass forward along his botfy 
at the rate of one every few seconds, or more frequently. After 
each series of from three to six waves, a short period of rest inter- 
venes. Actual union is accomplished by a quick maneuver diet fd- 
lo>vs five to ten or even many more minutes of courtsh^. The male 
pushes his mate’s anal region up with a wedge of his own body, and 
instantaneously inserts ^ penis of the adjacent side. The wnraa 
now cease to pass along his body, and the female erawb tdiout 
Sowly, often dragg^ her nute, dieir bodiet haviiq^ toit cheat ex- 
tensive contact. The pair usually remaint attached fifteen or twenty 
minutes. A single male hat bm known to mdee three fruitful 
unions in a period of eighty minutes. 

In many higher animak the recognition of male by female or 
vice versa is simple because of a marked difference in form or color. 
In snakes, the sexes are nearly always so much alike that recognition 
most be accomplished in some other way. There is general ^^ee- 
ment about the sense of smell being used (probably via tongue and 
Jacobson’s Organ), but experimenters differ as to what gives rise 
to rite odor; in some snakes it appears to come from the sldn, in 
others from the secrerion of the and glands. Many male makes have 
tiny tubercles on the chin and knobbed ridges near the anus, these 
apparendy helping in courtship and mating. The former serve to 
arouse the males themselves, the laner assist the males in adjustment 
of the anal region at the moment of insertion. 

Although most snake mating of temperate climates undoubtedly 
takes place toon after emeigence from hibernation in the spring, it 
is now known that males are able to and do mate some durii^ die 
other warm months of the year. 

Recent studies of snake sperm (male reproductive cells) have 
shown that they will live in the body of the female for as long as 
five months, and certainly retain for one month their ainlity to fer- 
tilize an egg. More surprising still is the fact that a female snake 
{Leptodene enmlatt oi the wanner parts of the New World) laid 
fertile eggs five yean after its last possible mating. Various confirm- 
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ttoiy reports have come from different parts of the worid. Obvi- 
ously, in snakes, it is wrong to consider die gestadon period (time 
from fertilizadon to laying or birth) as the time between copulation 
and laying or birth. Snakes share vdth nutles and lizards this abil- 
ity, excessively rare among other higher animtds, to delay feiti- 
lizadon or, possibly, development. 

Parental care luu never developed in snakes beytmd the guard- 
ing of eggs, die live-bearing species showing no interest in the 
young. The females of many egg-layers remain coiled about their 
eggs, and some even defend them vigorously. There is evidence that 
the Indian and king cobras of Aaa (Ntja fuja and Naja hamah) 
pair during die breeding-season and cake turns guarding their eggs. 
This is perhaps the highest development of parental behavior among 
snakes, although die temperature increase of the incubating python 
deserves mention. A capdve African rock python (Python stb^e) 
was found to have, while incubating its twenty eggs, about six Fahr- 
enheit degrees of temperature. Another study failed to show an 
increase in temperature of an incubating python of a different spe- 
cies. Again we need more information, in spite of what a few co- 
bras and pythons may do, the snakes as a whole show little concern 
for the coming generation. A hatchling or newborn snake is well 
able to care for itself, and will even live as long as a year without 
any food whatsoever. 

When it comes to the actual method of bringing offspring into 
the world, snakes have been great experimenters; they have tried 
everything, so to speak. Eggs are laid by the majority of kinds, the 
rest giving birth to the young. In the United States there are about 
three egg-layers (Plate 104) to two live-bearers. However, the rel- 
ative numbers of the two groups vary from one pan of the world to 
the other. Perhaps the oddest thing about the method is dut a live- 
bearer may be very closely related to an ^-layer. So inconsistent 
is the method of producing offspring that it is litde used in the 
classification of snakes. 

It has often been stated that all snakes are essentially egg-laying, 
those that produce the young directly simply retaining the eggs in 
the body until they hatch. There is some truth to this because in a 
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few ^(g^ayiof kindf the greater pan of. dit embiyoaic growth 
normally takei place before the eggs ate hid, and a d^t dehy may 
caoM the eggi to hatch in die body of the female. Recent acndka of 
the live>bearii^ anakes have abown that some of them are far re* 
moved from the ^-h3mri and are truly viviparous like the mam* 
mals. Thar », the embryo grows in vital contaa with the parent by 
means of a placenta. Cermin snakes of two different famUhs (sea 
snakes, Hydrophiidte, and cobras and coral snakes, EhfHdtt) have 
been thoroughly investigated, just bow many of the inmnnenddc 
remaining live>bearing species will prove to be tndy vtv^pttoaa 
remains to be seen. There are three ati^ectives commonly used in 
describing the ways of bringing forth young: oviparous, ovo*vir^ 
arous, and viviparous. Because these terms are co of ering, have 
been used inconsistendy, and much remains to be leatned ab^ de* 
velopment in snakes, 1 have avoided them as ranch as possible. An 
egg'hying snake that has a long incubadon period may be called 
oviparous; a snake that has been shown to develop a true placental 
reladonshtp with its embryos may be called viviparous; the remain- 
ing snakes may well be tentadvely described as ovo-viv^iarous. 

The number of young produced at a dme by snakes varies 
greatly from species to species and, especially among those that pro- 
duce large numbers, from individual to individuaL It is also a rule 
that the younger females lay fewer ^gs. The pythons seem to be 
the most prolific, some species laying as many as too eggs at a dme; 
the Indian python {Python moHtrus) has been known to deposit 
107. This qiecies may also lay only a fracdon of this number. The 
correlation between size of the kind of snake and number of young 
is not very close. The common garter snake of die United States 
{Tbmmopbis sirtaUt) is only about two and a half feet long and yet 
the number of young in a brood may be in the seventies. The aver* 
age size of a brood is but 26. There is evidence that a female of this 
species can give birth for at least sixteen successive years; therefore 
an individua] might well bring forth 500 young during her lifedroe. 
Another big producer is the dephant trank make {Acrocbordus 
javanicus) that ranges from southeastern Asia to northern Austra- 
lia; its record numl^ for a birth is 72. Some vipers also rare hig^ 

»d9 



Stukes 

in this respect: Russell’s viper iViperg russeUi) of southeastem Am 
has been known to bring forth 63 young at a dme. The tigar snake 
of Australia, Notecbis scutttus, has a record equaling diat of the el- 
ephant trunk snake. It is always the greatest numbers that are the 
most interesting. Prdiably the average number for snakes in general 
is 10 or fewer, and some kinds produce no more than 3 or 4. 

Snake eggs have certain characteristics in common (Hates 89 
and 104). Ail of them ate circular in one cross section, oval in the 
other. The more slender species may lay eggs with one diameter 
three to four times as great as die other. All snake ^gs are white or 
nearly so (cream) in color; as they are mvariably concealed, they 
do not need a protectively colored shell like that of many bird eggs. 
All snake eggs have tough, parchment-like shells formed of layers 
of minute fibers, the fibers of one layer lying at right angles to those 
of the next. The fibers are laid down while the egg passes through 
long tubes (oviducts) in the female. Gsldurn carbonate is deposited 
in the outer layers, giving the egg its granular surface. The size of 
the egg varies roughly with that of the snake and the number pro- 
duced at a time. The aver:^^ egg of the Indian python (Python 
molums) measures 4.75 inches in its greater diameter, which is 
about twice that of the lesser. A blind snake (Typhlopidte) with a 
body diameter of only an eighth of an inch necessarily lays a truly 
minute (though surprisingly elongated) egg. The eggs of a single 
clutch that come in contact when laid, stick together; a coating of a 
secretion from the oviducts dries to form an adherent. 

A snake’s nest, compared with that of a bird, is scarcely worthy 
of the name. Or, we might say, where the snakes left off the birds 
b^an, the best snake nest being roughly comparable to a primitive 
bird nest. It is now recognized that the king cobra (Naja bmnah) 
does construct a true nest; although it looks like a heap of leaves, it 
has two compartments; one below for the ^gs, the other above and 
separate for the guarding parent. The vast majority of snakes do 
no more nest-construction than a simple shaping of a suitable cavity 
for reception of the eggs, including, in some cases, room for the 
brooding parent. 

The sites chosen differ enough to defy generalization. Common 
requirements are soft material such as letd mold or other decaying 

150 



General Account 

vcgetttkm; ttwdatt or other lumberyard debris; decaying logs; 
manure piles; or just soft earth. Natural cavities such as animal bur- 
rows, htries in old walls or buildings, or those left by decaying roots 
are oftm used. Some specks reson to situadons where heat of de- 
oompostdon will increase the rate of developmou of the eggs. The 
ring^ or grass snake of Europe and adjacent regions (Natrix 
natrix) is the most familiar example of a snake that apparently lec- 
ognnes the value of such warmth. This specks is also famous for 
the habit of die gathering of many females to lay at one iite. At 
many as thtee thousand eggs, probably inclodo^ some three Inia-' 
died clutdies, have been found together, and there are fiequciu ic- 
ports of hundreds of eggs in one place. The rii^nedtedsMke (Di- 
adophis punctatut) of the United States and Gaoada is anodier 
specks that may group its clusters of eggs, but the aggreg a te s pro- 
duced by it are on a modest scale compared widi the Enn^an glass 
snake, which is very exceptionaL 

At snake eggs develop, they absorb moisture and sweU. The ten- 
sion thus produced no doubt facilitates in some way escape of the 
youiy, but the ^ sooth, a purely temporary tootfalike structure 
that projects from the dp of the snout, is the chkf means of escape. 
As the young snake moves about, this cutter makes long slks in the 
shelL Tlie hatchling does not at once crawl out to freedom, but lin- 
gers for houn as if reluctant to enter the world; thus the hatchii^ 
of an entire clutch may take two or three days. The egg tooth has 
also been noted in live-bearing snakes; here apparendy it no loiter 
serves a purpose, the snakelet escaping from the delicate, transpar- 
ent birth membrane by means of its struggles alone. The escape may 
be made at once, or not undl houn have elapsed. The newborn or 
hatchling snake sheds its skin soon afmr freeing haelf from birdi 
membrane or eggshell. Shcddii^ may take place at once, or it may 
be delayed for as long as two weeks; it usually occnn in about four 
or five days. 


LOCOMOTION 

How DOBS a snake get about? This is a problem so complex diat 
even experts have until recendy disagreed on certain important aa- 
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pects of it. Agreement has been reached at last, and die crawUng at 
snakes can be reduced to four types of locomotion, whidi I shall 
treat in the order of importance to snakes. 

The horiKontal undolatory, lateral undulatory, or serpentine 
movement is the usual way a snake has of moving over the ground. 
In this type of crawl die body is kept in a series of curves just as in 
swimming. The entire animal seems to flow along, every part of the 
body following the winding track. If the crawling is done in sand, 
the track consists largely of curved piles of sand. Here is the key to 
the method: the body of die snake pushes at the rear of each curve 
and this push piles up the sand as the snake moves forward. If the 
surface is perfeedy smooth, the snake simply remains “swimming” 
in its tracl^ The same thing would happen in dust too li^t to give 
support to the forward thrust All snakes rely on this method for 
mu^ of their locomodon. The conventional illustration of a crawl- 
ing snake, especially those pictures in old books on natural history, 
attempt to show the snake using this method, but commit the error 
of making the body curve up and down instead of from side to side. 
No snake can crawl in such a way; the body must be kept flat 
against the ground. 

The horizontal undulatory crawl can be demonstrated easily. 
Place a snake on a smooth sheet of glass, preferably one with a 
lighdy oiled surface. After watching it attempt to crawl there, fix 
a row of pegs across the glass and see how readily it now moves by 
making use of these pegs. 

The caterpillar or rectilinear crawl is used by many heavy-bod- 
ied snakes on the prowl and at cenain other times. The body is kept 
straight, and of course the track is just as straight. The belly of most 
snakes is covered with narrow scales that cross it and are well over- 
lapped. This overlapping permits considerable expansion and con- 
traction in a forward and back direction. In the caterpillar crawl, 
whole sections of the belly scales are raised slightly and moved for- 
ward before being put down again. This goes on along the body in 
waves like those that seem to flow down the body of a caterpillar 
as it moves. 

The mention of the caterpillar is apt because the innumerable 
ribs of the snake have often bm diou^t of as concealed 1^ tak- 
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ing part in this type of cnwl just as do the kgs of the caterpillar. 
The snake was described as ‘*walking on die ends of its ribs.” This 
was a reasonable supposition, but it has been shown that the ribs do 
not take part; die sido, and to some extent the muscles attached to 
it, move independendy of the relatively fixed ribs. There is another 
even more prevalent misconception about this type of crawl It is 
usiudly said that the free edges of the belly scata take hold; these 
edges are in fact extremely delicate and are not laed separately to 
catch on roughnesses on the ground. A heavy snake easily crawls 
caterpillar-fashion over the smoothest surface in qiite of the lack of 
anything for the edges of the scales to candi on; it is merely a matter 
of friction between the scales and the snrface bdow. 

Almost any snake can progress by throwing ia body inco i se- 
ries of curves, alternately straightening out die forwaid part and 
then bringii^ up the rear. This, called concertina locomodon, may 
be thought of as an auxiliary to the others. 

The final and truly fascinating type b aidewinding or ctotaline 
crawling. It b used chiefly by desert snakes and enables them to 
move effectively over loose sand, which yields to the thrusts of hor- 
izontal unduiatory crawling and thus reduces not only the effi- 
ciency of the effort but the speed of progress. A study of thb 
method b recommended for anyone who likes to be confused. The 
sidewinder {Crotahu cerastes), a rattlesiuke of our own southwest- 
ern deserts and those of adjacent Mexico, b a master at thb type. 
When one of these snakes moves, it seems to flow sidewise or 
obliquely over the sand. Examination of the track will show that it 
b a series of almost straight, disconnected, but parallel impressions, 
proving that the snake b bounding or rolling along widi much of 
the body off the ground a great deal of the time. No piles of sand 
are produced, and therefore no effort b lost in horizontal thrusts. It 
may or may not help to know that a length of wire twisted into 
slightly leas than two turns wiU, when rolled over the sand, leave a 
similar track. 

Other classes of locomotion used by snakes in either fact or 
fancy are swimming, climbing, and flying. Swimming has already 
been mmtioned, and appears to be a more or less natural ability of 
snakes, due no doubt to the siniilarity between the ordinary motions 
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of swimming and those of horiaomal andulatory crtwUng. A make 
put on water merely starts crawling in its ordinary way without 
even assuming a special pootion. Tte extended dktiibntion of die 
weight on the surface helps tremeodondy. In order to swim, so 
many other animals must take an unusual position and move the 
limbs in a special way. 

Like the ability to swim, the abality to climb is poMessed by 
snakes in goieral. A snake in climbing actually uses movements 
based on the types of ground crawling with the exception of aide* 
winding. The type used is modified to fit the situation. Here again 
the concept of a snake winding itself around a pole like a ribbon is 
entirely wrong. To ascend a slender pole (it must not be too 
smooth) the snake uses a modified concertina method, which in 
this case, is better thought of as progress by a series of alternate 
hitches and releases; the hind part of the body grips while the for* 
ward pan reaches up to get its hold. 

The ultimate in climbing is attained by snakes-*species of rat and 
chicken snakes (Elopbe), for example— that ascend a straight, verti* 
cal, limbless trunk of a tree too big to be conquered by the method 
just described. The trunk must have a rough bv k. A climber slowly 
but surely pushes its body up by a modified lateral undulatory 
movement (in this case the term horizontal would not seem appro- 
priate). But like the telephone-pole workman with spikes on his 
legs, the snake that climbs well in this way has spedaliy made belly 
scales that form an angle extending along either side of the belly. 
This angle gives each scale two comets that readily catch on the 
roughnesses of the bark and afford good suppon to the body. A few 
species have long, slender bodies l^t enough to be supported by 
leaves and small twigs of thick vegetation, especially that of tropical 
regions. Snakes of this form crawl about at throu^ any plant 
growth strong enough to hold them up. It is merely a matter of 
their distribution of weight balanced against soffneas of leaf and 
twig. 

There is little talk of flying snakes in the New World, whereas 
in the Asiatic and Malay island regions certain tree-loving species— 
the golden tree-snake (Chrytopeleo onutto; Hate 8a), for exampte 
—are commonly said to “fly." The belief is based on an aiulity to 
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loq) from trea md hold the body more or lev parallel to the 
ground ao that the reaistaoce of the air breaka the speed of the fall, 
allowiiy the make to m volplane to earth. The anakea that do 
this have aiender bodies that they greatly flatten and even make 
somewhat concave along the lower or ventral side. 

Snakes are commonly thoo^t of as fast travelers, bot this is 
just another false belief based on two facts: the moving snake is 
usually perceived by a mind under emotional tension, and the places 
commody frequented by snakes are prone to produce an illusion of 
rapid motion. Drive a car down a lane with trees crowding on aiiher „ 
side and then drive at the tame race acrom a bare plain or a desert; 
you will see that the car on the lane seems to be speeding, whereas 
in the open country it seems to be barely movii^. A make craudia^ 
through gram or buriiet is comparable to the car nmning down the 
lane. 

Careful experiments have shown that the notorious coachwiup 
(Matticopbis jiagelbem; Hate loj), a fast species, moves at a rate of 
only three miles per hour, and prowls at a much slower one. Allow* 
ing for the difficulty of persuading a snake to make its best time 
during an experiment, we still conclude that the speed of a snake is 
anything but great. Moreover, a fast-crawling snake quickly tires 
because of the slow rate of oxygenation of the blood, ^kes ordi* 
narily crawl at what is truly a snail’s pace. 

J have devoted much space to locomotion because it b so in- 
separably bound up with the snake's structure and way of life. The 
snake has lost its limbs and in losing them has developed a mode of 
life and a form unusual among the higher animals. All signs of front 
legs and their internal supports have disappeared, and only vest^es, 
completely useless in locomotion, of hind ones have persisted in a 
few of the living snakes. The feeding habits of snakes are similarly 
tied up with dtis limbleamess and odd structure. This subject, con- 
sidered elsewhere, is mentioned here only to provoke thought while 
the intimately associated matter of locomotion is in mind. 
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POPULAR BELIEFS 

Having tactt and knowing about snakes would not ordinarily be 
considered as a useful combination of attributes, and yet the two 
go together very well. Reptile men soon learn that telling die truth 
about snakes can bring most unpleasant results. Two points are in> 
volved in the explanadon of such results: nearly all startling ac- 
counts of fantastic performances by snakes describe events that 
took place many years ago, and most persons are more sensidve 
about reflecdons on their parents than on themselves. Before mak- 
ing denials, it is well to ask )ust who saw the performance. In nearly 
every case the account will involve a parent or even a grandparent. 
Right here is where the tact comes in; many a narrator will be 
deeply wounded if not outright insulted by any implicadon that 
“Papa” or “Grandma” could tell a falsehood. 

Without even going into the matter of what a snake can or can- 
not do, I shall present strong evidence against the standard snake 
myths. This evidence is based on two facts: first, as already pointed 
out, the vast maiority of the stories are moldy and consequently 
cannot be checked; second, they are based on the alleged experience 
of thousands of observers and therefore must be of common occur- 
rence. Only the second fact calls for discussion. If every ^man 
living in the country sooner or later wimesses one of these perform- 
ances, why do men who spend, their lives studying reptiles in natu- 
ral surroundings, in zoos, or in laboratories fail to do so? Tens of 
thousands of country people see hoop snakes rolling about like 
hoops, but these snakes quickly stop rolling and crawl when a her- 
petologist looms in sight. This would be the only explanation for 
the complete ^orance of the reptile student on the rolling ability 
of the renowned hoop snake. Herpetologists are still discovying 
stanling snake habits, but rarely are such habits the kind on which 
myths are based. 

Popular beliefs about snakes are in themselves a fascinating study 
for the anthropologist, the student of folklore, or even the psychol- 
ogist, though we must confine ourselves to considering them from 
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the poiat of view of one who wants to separate the scientific wheat 
from the chaff; they are all chaff to us. lliere are so many of them 
and so many versions or variations of most of them that only a few 
of the most common ones can be taken up. Even these few could 
be classified in many ways: chose that can he verified and those that 
cannot; those with a grain of truth and those without; those that 
are harmful to the believer and those that are merely quaint; those 
based on the behavior of a angle species and those of wide applica* 
don to snakes in general. 

1 shall review several of the belieft chosen at random becauae of 
their ubiquity or perhaps because they appeal to me. 

Moriier-8nake-swallowing>young*for>|m>tecdon myth. Tins 
one, even believed by some herpetologists, b jKobabty based oo'the 
fact that big snakes do often eat little ones of other species, and on 
the frequent obsetvadon of fully developed though unborn youi^ 
escaping from a badly mudlated parent. The casual observer b usu- 
ally too frightened or excited to observe accurately. 

There b a kind of snake, the “glass” or “joint” snake, that breaks 
into pieces like a glass stick when struck, bur can reassemble itself 
and be none the worse for the shattering experience. Thb b based 
on legless lizards with taib much longer than the body (see page 144 
and Plate 1 19). Many lizards, those with legs as well as those with- 
out, readily lose the tail and soon grow a new though inferior one. 

The “hoop” snake takes its tail in its mouth and roUs about Uke 
a hoop, usually chasing unwary persons and even killing them with 
the sting in die end of the tail. Thb b pure or, rather, impure fic- 
don; no snake b known to roll like a hoop, nor does any have a 
sdng in the end of the tail. 

The milk snake milks cows. No snake milks cows: die cow 
would object vigorously because of the snake’s sharp teedi; snakes 
havqno ability to suck; the amount of milk that b supposed to dis- 
appear b vastly more than a milk snake could consume. The milk 
snakes, members of the genus Lempropeltis, Uve in the New World, 
and are often found about farmyards, where they prey on rats and 
mice (see page 203). 

Snakes sdng with the tongue. The most elementary knowledge 
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of snake anatomy will suffice to dispel dtis belief and show that 
snakes bite like other reptiles. 

Snakes subdue their prey and, on occasion, human beingt by 
charming them with a steady gaze. Perhaps this belief k baaed on 
the fact dtat snakes appear to stare without blinldi^ because they 
have no movable eyelids. 

A snake, though badly battered, or mjured in some other way, 
will not die undl the sun sets*, at least, the tail will wiggle until then. 
This seems to be pan of a conviction that certain thhigs will not 
happen until the sun sets or the thunder roars. 

The coachwhip (MasHcophis fltgtlbm), a species of Mexico 
and the southern United Sutes, whips human beings; these are of- 
ten chased, wrapped around, and severely lashed. The coachwhip’s 
scales, especially those of the tail and the rear part of the body, 
strongly suggest a plaited whip, and hence the name. The species 
is unable to lash with the tail, even though the tail and part of the 
body may be flung about wildly when a specimen is seized. 

The age in years of a rattlesnake equals the number of in "rat- 
tles.’' There is a confusion of terms here; the entire structure car^ 
ried by one snake is commonly called the "rattle,” as is each part of 
which the whole is made up. It is better to call the whole the "rat- 
tle" and each part a “segment.” The age of the snake does not equal 
the number of segments of the rattle because more than one seg- 
ment is added each year (one at each sheddii^ of the skin) and the 
terminal ones almost invariably are lost when the snake is only a 
few years old. The number of segments in a complete rattle is, 
therefore, much greater than the of the snake in years, and for 
the vast majority of individuals more than two or three years old, 
the rattle is incomplete (see page 117). 

Belief in snake myths seems to have little to do with individual 
truthfulness. In the country, nearly everyone "sees” snakes do re- 
markable things. The situation is comparable to what I encoun- 
tered as a boy in a rural part of the southern United States: nearly 
everyone there had seen ghosts. It is about as hard to comer a hoop 
snake as it is to comer a ghost. Fear of the snake and fear of the 
ghost prevent rational thought and behavior. The child is not natu- 
rally afraid of snakes (I refuse to go into the matter of fear of 
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ghom!) and dierefoie thoald be taught to handle harmless snakes 
as an antidote to die fear that certainly will be instilled by thought* 
leas adults. 


SNAKEBITE PREVENTION AND TREATMENT 

1 ooMi to diis section wM fear «)d trepidation because no other 
subject in this book is so hard to deal with. The dtakea themsdres 
are not the only (UfSculty; a basic trouble is with the human tniaal. 
The fear of snakes, the fear of death, and the reluctance of pet^le 
to learn about andces ate big probtems. A fittle sound kaming will 
largely eliminate all of these. Die fear of snakes can be tdtcn date 
of in advance by good education. Exact figures on the danger of 
death are hard to give because of varying oondilioas, but, broadly 
speaking, the chances of recovery are always several to one; the vic- 
tim should never give up hope. A combination of these two fears 
will render a victim (possibly only scratched by a brier or Intten by 
a harmless snake) all but helpless, and may even cause death. 

I shall give advice valid over all the snake-inhabited world. First 
and foremast, get over your fear of snakes, or as much of it as pos- 
sible. Many persons can do this by amply handling harmless species 
a few rimes; city dwellers should go to the local zoo and ask to be 
allowed to hold a snake. Do not go on a holiday or week-end; then 
the keepers are always very busy (Tuesday, Wednesday, and 
Thursday are good days). Second, learn something about the snakes 
of your area or of the region you plan to visit: which species, if 
any, are venomous, what type of country they live in, and how 
they may be recognized. Diird, before working in or nsirii^ in- 
fested areas, study the five bits of advice that follow. 

Remember th« it is the snake you do not see that will bite you. 
Because snakes lurk where tiiey ate most inconspicuous, in and un- 
der cover, you are safest when you can clearly see what immedi- 
ately surrounds you. 

Remember that venomous snakes of the New World will not 
attack or chase you, and that, wnith few exceptions, the same is true 
of dangerous sudtes of other parts of the worid. If you ate at a dis- 
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tanee sUghdy greater than the malce’i iengdi, you are perfectly 
safe (unless it is an individual of one of ^ few aggressive OM 
World species). 

Wear high, heavy shoes and loose, thick trousers (whai the 
danger is great, which will be seldom). These do not have to be ah* 
solutely snakebite-proof; anything that gets in the way greatly re- 
duces the effectiveness of the bite. 

Watch where you step, reach, or sit; let the eye precede the 
foot, hand, or posterior— especially die last, for bites on die trunk 
cannot be dealt with succ^ully. 

Use extreme caution in handling live venomous snakes or exam- 
ining “dead" ones. A small livix^ snake (less than two feet in 
length) can be safely examined by maneuvering it with long sdcks 
or long forceps; the larger ones are best left alone. Snakes that ap- 
pear to be dead often bite, and reflex action of the proper muscles 
Mdll sometimes cause a freshly killed one to bite. Many a reader will 
wonder why this last item is included. My answer is simply that the 
best way to learn how to recognize the local species is to form the 
habit of examining the dead ones found along the road or killed by 
you, assuming that you, like most other persons, will insist on kill- 
ing the venomous ones. 

Now we come to the bite itself. The three tough problems that 
present themselves will be discussed separately. 

First of all is the impossibility of telling how much venom has 
been injected. This has not been fully appreciated in the past be- 
cause of the unjustified assumption that a snake discharges its full 
load whenever it bites. Experiments (results not published) per- 
formed by R. Marlin Perkins, Director of the Lincoln Park Zoo, 
Chicago, Illinois, and me convinced os that this is not the case. Be- 
liefs in many odd “cures” for snakebite probably originated in this 
difficulty. If an appreciable number of individual snakes withhold 
much of their venom, and, in certain other cases, fail to get a good 
enough grip to allow efficient injection, almost any “cure" will 
seem effective to the casual observer. 

Second, snake venom, once mixed with the body fluids, cannot 
be separated from them by any known process. It is frequently as- 
sum^ that prompt cutting at the site would allow the “podtet" of 
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vaKxn to be drained. The truth seems to be dhat die affinity of the 
flesh and its fluids for die venom is so great that nodiing short of 
drastic mayhem is reatly helpful. Simjde bleediiy at the site may do 
little but waste valuable blood. Fortunately the victim does have 
dme, the threadbare stamment that action of the first ten minutes 
is the deciding factor notwithstanding. In the types of lutes that do 
respond to incision, the cutting can as well be tfelaycd until a litde 
swelling provides somethii^ to cut; most bites ate in or near the 
hands and feet, parts of the body that have very dun h^eia of ai^ 
tissues and offer ample o{^rtuoity for madvettent dami^ to ten- 
dons, nerves, and blood vends. 

Third, every t r e a t m e nt for snakebite is so drastic that the Vic- 
tim may suffer more from the treatment than from the vsiiibRi. 
When bitten by a small snake, one that is not very dangerooa, or 
by a big one that withheld most of ia load, die victim might well 
ponder die destrability of submitting to treatment. The human body 
can absorb a certain amount of venom, whereas conaderabk dan- 
ger goes unth all treatment. The rule is that every pound is able to 
absorb a given amount of venom: a child of fifty pounds is in three 
times the danger from a pven bite as a man of a hundred and fifty 
pounds. Pure fat must be largely discounted except as a superfidal 
protection preventiiig the fangs from reaching the more normal ds- 
sues; unlucldly, snakes sddom bite areas protected in this way. 

Snake venom is modified saliva that helps a snake digest its food 
as well as capture it; digestion of the victim starts even before it is 
swallowed. The defensive use of the venom probably is secondary, 
a probability that gives litde consolation to the victim of poisoning. 
Snake venoms are complex proteiiu not yet fully analyzed diemi- 
cally, although much has bwn learned dwut their effects on ani- 
mals and even plants. They may be divided into two types: one 
causing local congestion, swelling, and bleeding by damaging blood 
cells and rupturing small blood vessels; the other depressing or stt^ 
ping either lung or heart action or affecting both of these vital or- 
gans. The first type is known as hemotoxic or hemorrhagic, or both; 
the second as neurotoxic. Unfortunately for experimenters and vic- 
tims, venoms are not pure and can be classified only as predomi- 
nandy one or the other type. In general, die cobras and coi^ snakes 
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(Elapide), as well as the sea'anakes (Hydrophiidae), have veaom 
chiefly neurotoxic m eflfeot, wherev the true vipers and die pit 
vipen have venoms that mainly attack the blood and ha veamb. 

Just as diete are two types of venoms, so are there two cone* 
qxmding mechanisms for their injection, dial of the cobras and 
coral snakes and diat of the true and f»t v^rs (Plates 58, 59, 60, 61, 
62, 63, and d4). A diird and minor type, that of die rear-fanged 
snakes, will not be described because (d lack of space. The venom 
apparatus of the vipers, die most highly evolved and by far the most 
efficient of the two maj<n types, is essentially a pair of hypodermic 
needles and two venom-filled bulbs. The needles (the fai^) are so 
long that they must be folded badcward and upward against die 
roof of the mouth or else the lower jaw would be piercedi herein 
lies the chief difference between this and the type, in which the 
much shorter fangs are peimanentfy erect. The bulbs (the venom 
glands) lie on either &de of the head and are enormoualy developed. 
Our anal(^ breaks down a little here because the venom glands 
manufacture the venom as well as store it, whereas the ordinary 
bulb must be filled. One of the nicest things about the apparatus is 
the remarkable mechanism that pmnits the periodic (every few 
weeks) shedding of fangs to take place without rendering the 
snake uiuble to bite. The venom duct does not actually enter the 
hollow fang but covers its base; the new fang may become fixed in 
place beside the old one so that its own base is likewise covered by 
the duct. 

1 repeat here for emphasis that the tongue or “stinger” of a 
snake Iub nothing to do with the injection of venom. The most 
venomous of snakes with its jaws held shot by adhesive upe is en- 
tirely harmless, akhoogh it can freely extend the tongue. 

When a person has been bitten, die first thing that he mutt find 
out is whether the snake is venommis. From what 1 have written 
about the pair of fangs and from general hearsay, the victim might 
think that the bite of a venomous snake leaves only two punctures. 
The complicating factors here are two; coral snakes and certain of 
their relatives, especially the kraits (Bwigtnu) of the Malay Archi- 
pelago and southern Asia, chew in tmingi the vqier, in qutc of its 
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lo(^ fangii kiqK to {wrce the ddn with the naaf otdnury teedi of 
die upper as well as those of the lower jaw. Most snakes have four 
rows of teeth in the upper )aw and a pair in the loof of the mowh 
plus the lateral pair lying just inside the 11^; the true iindpit yipeni; 
lack the lateral pair, which has been rephioed 1:^ the faagk V/itm 
only two punctures are found, die indi^on is that the bite is dan- 
gerous, but the revene cannot be ooncladed whto ikMvs t^jeoeih 
marks are evident. Later swelling is apt to ohacuie dtie tooch pusK- 
tures, bur by that dme the swelling will have revealed the nanoe of 
the bite. If, as already pointed out, the neatmems were not so dns- 
tic they might be used as a safety measure in doubtful cases. 

Owning to the practical matter of treatment, tpact wiH allow 
only generalizadons to help evaluate any detailed directions at hand. 
Not only is there much difference of o|»nion among authorities, 
but many specious accounts are in circulation. Perhaps the snakes 
are at fault. In countries with adequate research laboratories, die 
death toll is so low that almost no tnvestigaton take serious interest 
in the subject, and progress is slow. If thousands instead of barely a 
hundred deaths occurred arniually in the United States, for in- 
stance, the problem would be quickly solved. M. Graham Net- 
ting, of Carnegie Museum, Pittsboi|^ Pennsylvania, basing hb es- 
timate on the conviction diat being bitten is a sure “method of get- 
ting national cover^je,” puts the figure as low as twenty-five. 

The first oonsidmtkm is the type of venom involved. If it is 
neurotoxic or predominandy so, serum treatment is indicated for 
all severe cases, local cutdi^ and drainage being of doubtful value. 
In the United States, only the coral snake (Aikrums fulvm; see 
page 207) bite necessitates the serum, and even with its bim die 
local treatment is often recommended just as a pttcaudonary meas- 
ure. Serum should be given by a physician or some experioioed per- 
son who thoroughly understands the dangers invtdved. A few indi- 
viduals are killed outright by it, many others get “serum sicknesB" 
several days after the injection. This k not dangerous, but very un- 
pleasant. Fortunately, it k subject to control with drugs. Most se- 
rums are accompanied by adequate directions, and these indude 
tests for aenntivity to serums. Persons who meexe when in the vidn- 
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ity of horses or who are known to be sensitive to hone serum can 
avoid the use of anti<-snakebite smins without bothering to take 
any tests. 

And-snakebite serums, known as “andvenins," are available over 
the world, four being pnxlnced for Africa, five for Asia, as many 
for South America, one eadwfor Australia, Europe, and North 
America, making a total of seventeen. At least one is available for 
the most imponant venomous snakes of each condnent, although 
there is none for our coral snake. The And-elapid Andvenin pro- 
duced in South America diould be used for its bite. 

If the venom involved is predominandy of the blood- and 
blood-vessel-damaging type (k^es of true and pit vipen), local 
treatment is effecdve and should be relied on entirely if the bite is 
not severe or if the victim is sensirive to andvenin. This treatment is 
merely an effort to confine the venom and drain it from the body, 
a tourniquet doing the first, cutting and sucking the second. Both 
aspects of this effort will be discussed to bring out certain crucial 
or moot points. 

The tourniquet is by all odds the important first-aid measure. 
Applicadon is simple and proper use involves no pain or danger. Al- 
most any long, flexible thing wiU do: piece of string, strip of cloth, 
shoestring, neckde, and so on. Apply it between the wound and 
the heart but reasonably near the former; adjust it so that only the 
surface drculadon is shut off. A t^ht tourniquet is not only painful 
but dangerous, whereas one that does not shot off the pulse in wrist 
or foot is not painful, and may be left on for hours. It is usually 
stated that the tourniquet must be loosened at regular intervals, but 
this is unnecessary if it is not too t^ht. It most be borne in mind, 
however, that a constriedon about a sin^e bone cuts off the circo- 
ladon much more effeedvely than does one about two bones. The 
upper arm contrasted with the lower is a case in point. 

The next thing to do is to get medical help. If this can be done 
without running, or taking more than an hour, it is best to allow 
the phyddan to do the cuning under both aseptic and painless con- 
didons. The Intten person is already under a nervous strain, and 
subjecting him to painful cutdng may not be advisablf. I have 
stated that the first few minutes are not so crucially important as 
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they were formerly diought to be. Pairt of short crossed cuts rfiould 
be made where swelling is evident, and if it progresses up a limb, 
these must be continued at the base of the svrcUiiy. Bleeding is 
harmful; the intention' is to drain o£F the l)rmph niKed with the 
venom. Mild, even sucdoo should be applied with several iuciidih 
devices used nmultaneously; if suotion is too strong, the wounds 
will be turned inside out, and if the cuts are kMg, proper auction 
will be prevented through leakage. This sucdoo, mr, latfan, slow 
drainage may have to be condnued for many bonis, and can be fa- 
cilitated by sterile hot dresdngs of epaom odts or boric acid. The 
tourniquet may have to be shifted from time to dme to keep ahead 
of the swelling. Suedon by mouth is not advisable because it cannot 
be kept up long enough to be effeedve, and it mtrodoces into the 
wounds gross bacterial infections. 

It might be mentioned here that alcoholic sdmulants are in gen- 
eral harmful, and that the wound diouk) never be cauterized or 
have potassium permanganate crystals rubbed into it. 

All ordinary precaudons against shock most be taken. Transfu- 
sions of whole blood or plasma are necessary whenever acute symp- 
toms develop or the swelling spreads unduly. The physician will 
have to use his common sense and general knowledge of medicine in 
deciding what to do after the first few hours. 

The chilling method (**L-C Treatment*’), recendy revived and 
publicized, has serious drawbacks, as pointed out in detail by Dr. 
Frederick S. Shannon (see bibliography). 


CARE OF SNAKES 

In spm of widespread conviction to the contrary, a snake makes 
an interesdng pet and is vastly easier to care for than is a mammal or 
a bird. It does not, of course, ever become as responsive as does a 
warm-blooded animaL The first thing to get used to in a snake is its 
slow or delayed reacdons; it may be hungry and yet appear indif- 
ferent to fo^; living for weeks without eating is no strain on the 
average one. Feeding a studee is perhaps die hardest pan of taking 
care of it, and therefore, in selecting an individual, its readinem to 
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feed should be a major connderation. Hie fact that it hat to be fed 
only about once a week is one of the reasons why the care of it is 
so simple. Correlated with this habit of eating at long intervals is 
that of infrequent defecation and the neces^ of cleaning the 
c^ only once in a long while. As a snake is carnivorous, it must 
live on other animals, and it prefers these alive or freshly killed. 
This, one most admit, is a difficulty for most owners, and should be 
pondered well when decidit^ on ffie type of pet desired. This diffi- 
culty can often be overcome by persuading, usually with expendi- 
ture of patience, a pet to take strips of lean raw meat much of the 
tiine. Such a diet is not sufficieiK and should be supplemented with 
whole animals. A snake in good condition will thrive on regular 
weekly or biweekly feedings meat exchanged three or four times 
a year for a whole-animal meal. A snake kept warm during the 
winter months will not hibernate but may lose much of its appetite; 
at such times monthly feedings suffice. 

Snakes live well in simple boxes that provide reasonable ventila- 
tion and do not have wire netting on which the inmates can rub 
the snout, a habit all too commem in freshly caught specimens. Wa- 
ter for drinking and a flat object, such as a piece of bark or a thin 
board under which to hide, should be provided, although the latter 
is not indispensable. The cage or box should be kept dry even 
though the pet is a water-loving species. The temperature should be 
maintained between 70** and 80* F., and sunlight must never be al- 
lowed to flood the cage completely; snakes like some sunshine and 
no doubt derive benefit from direct rays, but they absorb heat rap- 
idly, and quickly die if overheated. 

All snakes, in spite of apparent lethaigy, are natural Houdinis 
and make the most miraculous escapes. Few persons are wise 
enough to profit by wamii^ and have to learn the hard way, which 
is by loring choice pets. 

A snake in perfea health is free from sores of the mouth, blem- 
ishes of the sldn such as blisten, and external parasites sudi as mites. 
These are die diree defects often found on capdves. In addidon, the 
appedte should be good and shedding of the ddn diould take place 
every few months. In the best individuals, the ddn comes qff in one 
piece; at any rate, all of it should be shed at the tame time. For sev- 

166 



General Account 

eral da}rs brfore shedding the eyes are bluish or dondy and the pa> 
pil cannot be seen, but the eyes become clear a short time before 
the actual shedding takes place. A pan of shallov^ lukewarm wuer 
in which die snake may soak will often help it over this critical 
time, and some heavy object with a rough surface must he jMfr* 
vided for use in getting the skin off. 


WHERE SNAKES LIVE 

In onriKG an account of their total distrflnidon we must divide 
snakes into two very unequal groups just as we did die turtles. The 
sea snakes, relatively few in number and living in a special environ- 
ment, are subject to influences differing gready from those dut pre- 
vail for the land and fresh-water snakes. The sea snakes range from 
southern Japan southeastward as far as the Samoan Islands and 
westward along Asiatic coasts to the Persian Gulf. Only one land 
{Pelamis pUtturus) has reached the western coasts of the New 
World and the eastern coast of Africa. This species is also an ex- 
ception to the rule of sea*snake distribution in ranging so far south 
(to the tip of Africa) and so far north (to the northwestern coast of 
Mexico and, at least formerly, to die Asiadc coast of die U.S.S.R.). 

The rest and vast majority of sn^es are limited by the necessity 
of hibernating in the colder parts of the world. This keeps them 
from entering regions of permanendy froeen subsoiL As they ate 
better suited to warmer climates, the number of qiecies increases as 
the equator is approached. For example, in a idadvely uniform 
tropic^ forest of South America, as many as seventy-five iqiecics 
may inhabit an area several square miles in extent, whereas a simi- 
lar area thirty or forty degrees from the equator would scarcely 
harbor more than a third of that number. 

The Arctic and Antarctic are all but devoid of snakes. One spe- 
cies reaches die Arctic Circle in Scandinavia where the Gulf Stream 
gready modifies the dimate; to the east in Eurasia the extremity of 
the range lies several degrees farther south. In North America diey 
range as far northward as die ladnide of southern Hudsmi in 
the southern hemisphere only the extreme soudiem pan of South 
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America is without them. The number of species greedy decreases 
at high altitudes in temperate regions because of the durp reduc- 
tion in temperature due to the elevarion. 

It is a remarkable fact that there are so few marine snakes. The 
entire Atlantic is free of them, and, in addition to the sea snakes al- 
ready mentioned, only the two species of the genus Acrocbordta 
can be called marine. These two stay close to shore in and near the 
mouths of rivers; they keep erne foot on land, so to speak. The fresh 
waters of the eanh have not been neglected by snakes; water-loving 
species are found in abundance on all the continents except Austra- 
lia, with its special development of the family to which our coral 
snakes belong (Elapidae). 

Few warm land areas ate avoided by snakes; open grasslands, 
rugged mounuin terrain, and desen country all have their quota. 
The hottest deserts come nearest to making an exception, although 
deserts of a less extreme type ate by no means snakeless. Perhaps 
their greatest development would be found in a warm region of 
low, ru^d mountains interspersed with dissected plains and pla- 
teaus. To complete the conditions for a serpentine paradise there 
should be good rainfall, watercourses of various sizes, and stretches 
of forest. 

Broadly speaking, a terrestrvd animal has to live either in the 
ground, cm it, or above it in some type of vegetation. The snakes 
have made use of all of these possibilities, although species said to 
burrow usually live near the surface or under flat objects rather 
than far below the surface. So many snakes habitually conceal 
themselves when resting that it is hard to draw a sharp line between 
the true burrowers and those that merely conceal themselves tem- 
porarily or spend nearly all of the rime just out of sight. Perhaps the 
best example of a subsurface group is the family of shield-tails 
(Uropelridae) of Ceylon and the Indian peninsula (see page •73)- 

The vast majority of snakes, including those that often enter 
fresh water but live very well when kept away from it, dwell on 
the surface. Arboreal or climbing species may be abundant, espe- 
cially in some limited areas of dense tro{Hcal forests where so many 
arboreal animals reach their greatest development. Sna^ have 
never developed true flight, although a few kinds volplane to a lim- 
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ited extent Their ability to do this is considered under the sectkm 
on locomotion, where the method of climbing is ako treated from 
the point of view of structure of the body and scales (see page 154). 


CLASSIFICATION 

Snakes and lizards are closely related; in fact they are uso^ com- 
bined to form an order of reptiles, Squamata, whereas the turdes 
alone constitute an order, as do the cro^ilians. When it is recalled 
that many lizards lack usable limbs and that some primitive snakes 
have vestigial legs (remnants of hind limbs), this close relationship 
is more easily understood. Snakes gave up Umbs as really useful 
aids in living, carried an elongate form to an extreme degree, and 
developed a special type of skull (see pages 1x9 and 130). “Ser- 
pentcs" is the technical name of the suborder of snakes. 

Snakes themselves are hard to classify because of the lack of 
limbs, generalized shape of the body, and the circumstance that 
their skulk do not fossilize well. The student has to depend largely 
on a comparative study of living types of snakes, some two thirds of 
which are so much alike that they have to be included in one family, 
the Colubridae, treated separately farther on. With some twenty- 
five hundred species of snakes alive today, the task of arranging 
them in some logical order is tremendous. Basing figures on the 
most recent lists and monographs, the dates of which are given, the 


numtwrs of species in certain parts of the world follow: 

Malay Archipelago (1950): 345 

Southeastern Asia (from the Indian Peninsula and adjacent 
territory eastvmrd to the South China Sea) (1943): 389 

Europe (1940): 31 

Unit^ States and Canada ( 1933): 1 14 

Mexico (1945); 33d 


There is, of coutk, considerable duplication between the first 
two items as well as between the last two. The number of species 
in the United States is die same as that given for this country and 
Canada, the Canadian snake fauna being merely a spillover from 
the United States. 
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The snakes may be thov^t of as a floaririiing rather than a van- 
ishing group of animals. Beuuse of the deep concern that mankind 
has for them (chiefly in the form of fear, it must be admitted), al- 
most every person has some ccmception of the groups of snakes; the 
vipers, the giant constriaors, the cobras and coral snakes, and so on. 
These vague concepts roughly correspond to the families of the 
technical student. Rather than give diagnoses of the families here, I 
shall take them up one by one md fet the reader build on the knowl- 
edge he already has. 


170 



Account by Families 

BLIND SNAKES 

(Families Typhlopids and LqptotyphkfHche) 

rucn. 65 

THaaE ARE two faoulies of wormlike, hanniess, secretive, burrow- 
ing snakes that are widely distributed and usually called blind 
snakes to distinguish them from various other blunt-tailed snakes 
known as worm-snakes. In spite of the resemblance of some blind 
snakes to worms, the former can be recognized at once by the nu- 
merous rou's of polished scales and the dry skin. The eyes are hid- 
den beneath the head scales. To the layman, the species of the two 
blind-snake families look just aUke, but they differ in various points 
of structure, the most understandable being a lack of teedi on the 
upper jaw in the Leptotyphlopidse, the presence of teeth there in 
the Typhlopidte; in the lower jaw of the Typhlopidc there are no 
teeth, or merely one on a side, whereas in the other family numer- 
ous teeth are found there. Remnants of a pelvis are usually present 
in species of both families, but tlwy are much less redu^ in the 
Leptotyphlopidz dtan in the Typhlopidse. 

A few facts about the Typhlopidse follow. Nearly 200 species 
are unequally divided into five genera, four of which are very small 
and occur only in Central and South America. The fifth, with 
about 170 speews, is world-wide in distribution, being found from 
the West Indies and Mexico to Argentina in the New World; in 
Africa, southeastern Europe (one kind), soudiem Asia, the Malay 
Archipelago and Philippme blandp, Australia, and some of die 
cific islands. Africa with some 50 species and the Malay Archipel- 
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ago with 19 are regions well supplied; about ao are found in the 
Americas. One Old World kind (Typblops brtnmus), with an av> 
erage length of barely five inches, has been widely transported by 
man. It is now found in Mexico as well as in Honolulu, where it 
appears to be thriving and threatens to force the inhabitants of the 
Hawaiian Islands to admit that they “have snakes.” Perhaps those 
isolated Americans wiU try to convince the world that these blind 
snakes are only snakelike worms rather than wormlike snakes! Un- 
der my name this reptile is hardly a threat to human safety. 

The species of Typhlops are mostly e^-laying, although Dr. 
Smith found fourteen advanced embryos in an Asiatic i^wdes. The 
usual length is not more than 7 or 8 inches. Larger aizcs are reached 
by many. For example, according to the late Edgar R. Waite, the 
four species of South Australia have lengths ranging from 18 to 24 
inches. Dr. Rose gives the greatest length of Typhlops dinga of 
southern Africa as 30 inches-, I know of no larger typhlopid. The 
question of the greatest length of snakes usually associated with 
worms has a fascination ail its own, especially in Australia, where 
even earthworms reach gigantic proportions. 

The other family, the Leptotyphlopidse (sometimes known as 
Glauconiidae), has a greater claim for our attention because two 
species are found in the southwestern United States, where their 
combined ranges cover an approximate quarter of the country. Five 
species in addition to these same two live in Mexico. The range of 
the family southward includes nearly all of South America and 
some of the West Indian islands. In Africa, leptotyphlopids are 
found throughout the savanna and semi-arid areas, but not in the 
truly dcsen region of the northern part. In southwestern Asia the 
distribution extends to Pakistan. 

The species, about 40 in number, are placed in a single genus 
(Leptotypblops). They are smaller than the snakes of the other 
family, and consequently more wormlike. 
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SHIELEV-TAILED SNAKES 

(Family Uropeldds) 

The 8HiELi>-TAtLED snalccs have perhaps become more thorei^bl^ 
adapted to a burrowing, subsurface life than any ocher family. The 
bones of the cranium are solidly united, the head small and pointed, 
and the muscles of the front part of the body stron^y deviAoped. 
This probably gives preserved specimens their characceriscic erode 
in the neck. The colors are often brilliant combmations of red, or- 
ange, Md yellow; bright colors ore seen in matiy other borrowing 
snakes. But the most conspicuous and unusnal ch a racteristic of this 
family is the tail. This organ is always short and, in somewhat more 
than half of the forty-four species, ends abruptly in a flat disc set 
at an angle to the axis of the body, giving the appearance of a snake 
that has had its tail cut at a slant. No one knows certainly what use 
this tail serves. Perhaps it acts as a stopper to the burrow, or possi- 
bly the snake obtains with it a purchase as it makes its way under- 
ground. 

These oddities of reptile life are further peculiar in having an 
extremely limited distribution: Ceylon and the Indian Peninsula. 
They live in mountainous or hilly country, preferring forested 
areas. They do not bite and ate so small and have such small heads 
that their bite could do little harm. Most of them grow to be no 
longer than fifteen inches, and the maximum size attained is about 
twenty-nine. The species are diverse enough to be divided into 
seven genera, one of which (Uropeltit, formerly often called 
Silybura) includes half the species. As far as is known, all the kinds 
bring forth directly from three to eight }roung at a time. Earth- 
worms seem to be the staple diet. 


PIPE SNAKES 
(Family Anilidae) 

For want of a better name, I shall call this litde family of but 
eleven spectes after the name generally given to its only genus with 
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more than a single species. This genus (Cylindropbh) occun on 
Ceylon (one species) and from Burma southeastward into the Ma- 
lay Archipelago, where the rest of its eight species are found. One 
additional species placed in a genus by itself occurs on Sumatra, and 
the family is then completed by a snake found in northern South 
America east of the Andes (Amlius or llysia scytak). Only two 
species of the entire family have ranges that amount to anything: 
this single New World member and CyUndrophis rufm of south- 
eastern Asia and the Malay Archipelago. The latter is famous for 
its habit, when alarmed, of flattening the body and showing the 
brilliant crimson of the under lade of the tail by simply raising it or 
curling it over the body, presumabiy a sort of bluffing action that is 
especially effective because of the strong resemblance of the tail to 
the head. 

The pipe snakes have cylindrical bodies, and the scales on the 
belly are not greatly widened as in most other snakes. The bones 
of the cranium are solidly united. There are vestiges of hind limbs 
that show at the vent as a pair of spurs. These snakes are burrowing 
in habits, and seem to live chiefly on eels and other kinds of snakes. 
The young are brought forth directly. All pipe snakes are harm- 
less. The family long went under the technical name llysiidc. 


SUNBEAM SNAKE 

(Family Xenopeltidae) 

PLATE 66 

A SINGLE ^lecies is usually assigned to this unimportant family, 
which is included for the sake of completeness. The names “sun- 
beam” and “iridescent earth snake” are given it because of its highly 
polished, iridescent scales. The range extends from Burma south- 
eastward into the Malay Archipelago and the Philippines. It grows 
to be a little more than three feet long, is secretive and nocturnal 
in habits, and eats birds, small mammals, frogs, and other snakes. 
When annoyed, the sunbeam snake is conflictingly described as de- 
fending itself by biting ferociously or even refuang to bite at alL 
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There is general agreement that it does vibrate the tail very raptlty 
to show its displeasure. 

As explained on page 176, the Mexican and Central American 
“python” {Loxocemm) is now clasrified as a xenopdtid. 


BOAS AND PYTHONS 
(Family Boidz) 

Although THE giant boas and pythons are periiiqps dw most readily 
recogrased of dl snakes, the family to which they belong, the 
Boidae, is anything but easy to deal widi because of its world-wide 
distriburion and the varied habits and appearance of its lAembers. 
The boas and pjrthons can be briefly defined for our purposes as 
non-venomous, primitive, constricting snakes M'ith both lungs de- 
veloped and, except in the Round Island species (Bolyerinx), ves- 
tiges of hind limbs visible as small spurs near the base of the tail. 
(The tendency in snakes has been to lose one lung.) An interest- 
ing characteristic of many species is a development of sense oigfans 
in the scales of the lips. These “labial pits” serve essentially die 
same purpose as the pit viper’s pits (see page 216), which are much 
more complex and fdver in number. In many boas and pythons the 
labial pits are readily discemible, especially those of the upper lips. 
The fossil history of the Boida; confirms thdr age. They were ^ 
verse and widely distributed in Eocene times, some fifty million 
years ago. We might imagine that truly gigantic kinds existed 
then; but the largest one known (Gigantophis) lived m Egypt and 
probably reached a length of only about fifty feet. 

No term applied to snalKS is more confusing than the word 
“constrictor.” There is little wonder, for this word has various dis- 
tinct meanings, two of them technical. If anyone describes a snake 
as a “constrictor,” he is making an ambiguous statement. He might 
mean that it is a member of the family Boidx because members of 
this family are commonly called die “giant constrictors.” On the 
other hand, he might be merely describing the habits of die snake; 
many species of various families constrict the prey, and can be 
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ciUed iMth popolaiiy tnd tecMmlly “eomtrietow . " Thai i imbI* 
her of the geniu Comrietar cm joscly be dio«i|^ at u* am» 
nkUMT m three seoMi of the Oroid. 

About t third of the any Ihdng maebm of the Boida etc let 
apart as a robfamily, dte {^thoai (Pythonina). The pythons dif* 
fer from nearly aB dx rest (the boas, Boinc) in two charac* 
teiistics and the habit of h^hlg instead of bringing forth the 
young directly. Some stodemi doubt that this time-honored sepa- 
ration is based on true rdatioashi>, and would throw nearly all of 
the sixty spedcs into a sii^ fimily, the Boida. Until die matter has 
been studi^ further, it is jost as well to kcq> the two groups apart. 
Research on the two rare Round Idand boas, to be taken up below, 
indicates that they should be set apan as a third subfamily; hence 
my use of the word “nearly" above. This is a very recent fly in the 
ointment. 


rYTHOKS 
(Subfamiiy Pythonime) 

YLATXS 67, 48, 69, 70, AND 7I 

A single species that has wandered far from the fold is always dis- 
concerting to the taxonomist. The subfamily Pythoninc formerly 
included such a species, Loxocemus, the rare little “python" of 
southern Mexico and Central America. Very recent studies have 
proved this to be a member of the family Xenopelddc. The Py- 
thonins now have a reasonable distribution; Africa, southeastern 
Asia, the Malay, Philippine, and certain Pacific islands, and Aus- 
tralia. Even here the few species are thinly scattered. 

I shall divide the pythons into two parts, and the African genus 
Calabma, with its single species. One of these two parts rests on re- 
lationship, the other on geographical occurrence. The first pan is 
the genus Python, a happy case in which the popular and technical 
names are the same. Its seven species we shall call “true pythons." 
These include the giant snakes so popular with showmen and there- 
fore familiar to the layman. The second pan is an assemblage of 
relatively unknown pythons found in the Malay Archipslago, the 
Philippine and the Pacific islands, and in Australia. They are so 
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Unm in nmctaie thtt the ten spedes tmiUjr M00gni»d iti 
anigned to five genen, only ime of whidi htn store then twO' 
spccict* 

Since two of the le^ trae pythoat eseeed i la|pth fd 
feet, a case reached by only two mdcei of other geiien (i^ 

I}}), tnd the Indbn pytfiw (P. nMunu) m$m dm chn 
genw Pj'Clew nqr incify by daim to diidiccton Ih cici tif 
beta. TiMre aie abo true pythons of aniatt dib, ilw M pyi^ 
Africa (P. r«gii»)% for etample, havti^ iS avenge Iwgth of only 
five feet 

Three die*hard beliefs abont pythons (and odier gigemk 
snaltts) must be dealt with together here, ddioig^ two ^ them 
have already been oonsideied. The first is a conviction that a snake’s 
head is often used « a sort of batteting-tanL Kiplii^s Kaa had a 
punch equal to that of a heavywe^bt boxer. Nothing coidd be 
further from the truth, as the moot oi a snake is extremely delicate 
and b never purposely used like the human fist. A captive sndce 
often viotendy strikes a glass cage front simply because of poor 
vision. The second belief is that a human who enoountera a pydum 
in the wild may be hugged to death. Oddly enough, a python nor- 
mally defends itself by striking just as other snakes do. The third, 
and no doubt the belief wnth nine hves, enormously exaggerates the 
general strength and the crushing power of the big snakes. This has 
already been refuted in considerable detail on page 143. 

Three true pythons live in Africa. The rock python (P. sebte) 
is widely distributed south of the great northern deserts, whereas 
the others have reladvely restricted ranges in the central and west- 
ern tropical parts of the continent. The rebtion between man and 
these snakes is complex. Certain peoples of Africa have long wor- 
shipped the python; death by cruel tomire was often the punish- 
ment for killing one, and even those who acddemally brought 
about the death of a python were sometimes buried alive. These 
serpents were both protected and pampered. The python has been 
symbolized in West Africa as the god of war, worshipped as the 
god of wisdom and of other virtues, and even credited with making 
women pregnant. In contrast to this adulation stands the relish of 
other Africen peoples for its flesh, and the rekntleas persecution of 
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die modem hide-hunters who sUaghter pythons by the iniUioni in- 
stead of by the dozen. 

The reticulate python (P. rtticulatus), usually considered to be 
the largest of snakes, is found from Thailand (Siam) and adjacent 
mainland regions southward and eastward through the Malay and 
Philippine islands. This giant reptile has an astonishing ability to 
survive and even thrive in proximity to man. In the early part of 
this century it was common in compounds of the busiest sections 
of Bangkok, living near the river, where hundreds of persons con- 
stantly passed. Dr. Smith caught specimens in his compound situ- 
ated within one hundred yards ctf the city’s main thoroughfare. In 
the wilds, it seldom wanders far from water. As many as a hundred 
eggs are laid at a time and brooded by the female. The hatchlings 
are two to two and a half feet long. 

The common true python of southeastern Asia, the Indian py- 
thon (P. molwus), occurs from West Pakistan, Ceylon, and India 
eastward into southern China and southward through the Malay 
Archipelago to Celebes and Snmbawa. Like the reticulate python, 
it is a good climber and prefers to live in the vicinity of water. 
Sylvia, the female that I raised, became incredibly tame; smalt 
children could pull her around at will; she attempted to bite only 
once and that was the day I received her. Her growth was at first 
rapid, about three inches a month. 

The blood python (P. curtus)^ a small species of the Malay Pen- 
insula, Sumatra, near-by Bangka, and Borneo, is one of the two 
true pythons native to the Malay Archipelago (including the adja- 
cent Malay Peninsula), the other occurring only on Flores and 
*nmor. The late Dr. G. K. Noble studied the brooding habits of a 
captive female blood python five and a half feet long. He failed to 
detea a rise in the body temperature of the female while she 
brooded her sixteen eggs. This is surprising in view of the faa that 
two other spedes of true pythons are known to increase the body 
mmperature while the eggs are being brooded. 

The pythons of the Malay, Philippine, and Pacific islands and 
Australia are few in number but diverse enough in structure to be 
assigned to five genera. Three of these have only one sped|^ apiece, 
and limited ranges. The ringed python {BotbrochUm or Nardoana) 
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lives in New Guinea, the Btsmarck Arclupelago, Union Islands, 
and northern Australia. The diamond or carpet python (Morebt 
argus, long known as Python tpUotet) is found in New GuBMui 
rl'.e Union Islands, and AustraUa. This, much the largese of dw 
three, rarely exceeds a length of tm feet. The green python <CfMw- 
dropytbon) is found from New Guinea and adjacent snail islands 
eastward to the Solamon Idands. This beautifui snake, predomi* 
nantly green in color when adult, is ttrongljr tenandfall of the 
emerald-green boa of the New Worid (sec page tSx). 

Lmiu it the only python genus of the Mal^, Htilippine, Pacific 
idand, and Australian region that has spread itself widely. The col- 
lective range of four of its five species extends from Tmior and 
Wetar eastward through New Guinea to the adjacent D’Entre- 
casteaux Islands, and southeastward into Australia. 

The giant of the genus, the amethystine python (Liasis ante- 
thistmut), not only has a maximum length two and a half times as 
great as that of any other Lums, but may boast a size surpassed by 
few snakes (see page 13}). The range is extennve: from the Riilip- 
pine Islands southward through the eastern Malay Archipelago, 
New Guinea, the Bismarck Archipelago, and into northern Aus- 
tralia. In die pan of its range where wallabies live, it feeds largely 
on them, being well able to tackle an adult wallaby. 1 know of no 
other snake that would compete widi it for such prey. 

Australia has produced but two spedcs of pythons all its own, 
and they consdtute our fifth and last python genus of the Malay, 
Philippine, Pacific island, and Australian region. One of these two, 
the bkude-headed python (Aspidttet meUmocephtJm), grows to a 
length of eight feet. In spite of an insatiable appetite for other kinds 
of snakes, including such deadly species as Australian dger and 
black snakes (see page 144), it is remarkably docile in o^xivity and 
can be handled with perfect safety. 

One obscure litde python, the only qwdes of its genus (Cafa- 
barU), completes the account of die pythons of Africa. This snake 
is characteristic of the heavy forests of tropical Africa, and reaches 
a length of three feet It has the disconcerting habit of crawlii^ on 
the forest floor with die head directed downward and the tail held 
up. As the blunt head and tail are shaped alike, and the latter is of- 
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ten moved to and fro, a craviding individual ptetenta an odd appear- 
ance. When greatly annoyed, CaUbtria rolls itself into a compact 
ball that is no doubt another of disconcerting or frustradi^ an 

enemy. 


BOAS 

(Subfamily Boinc) 

BLATCS 7J, 7J, 74, 75, 76, 77, AMO 78 

The boaa, in contrast to the pytdioos, are well rqircaented in both 
the New Worid and the Old W>t»Id, sl^^y more than two thirds 
of the species living in the Nc9^ Because of this relatively even di- 
vision, it is best to treat them on a geographical basis, those of the 
Americas first. I shall group these rather arbitrarily, considering 
the two temperate genera, the only boas of the United States, as a 
unit; the familiar and popular boa constrictor and the anaconda as 
a second unit; the remaining five genera as a third and highly arbi- 
trary one. No boas live in southern Africa, although the subfamily 
is well known on Madagascar. The only boas of Africa are a few 
species of sand boas (Eryx). 

Only the two small genera of New World boas live in a tem- 
perate climate; one of them, the rubber boa (Charhu botue), the 
more northern in distribution, is confined to the United States and 
the extreme southwestern corner of (Canada; the other genus (Li- 
chanura) ranges from southern California and adjacent Arizona 
into northwestern Mexico. It has two species, the widely distrib- 
uted one being known as the California boa. Few persons realize 
that perfectly good boas inhabit the United States (the nine west- 
ernmost states) and even reach (Canada. 

The rubber and California boas, both distinctly blunr^ed, 
are among the most inoffensive of snakes, defending themselves by 
rolling into a tight ball rather than by bitii^. The rubber boa may 
actually swing the tail in a motion suggesting the strike of other 
snakes. The California boa lives in granite-chaparral country, the 
other in the drier parts of our northwestern coniferous forests. Both 
species bring forth directly small broods of living young |nd feed 
largely on small mammals. The average adult rubbo’ boa b only a 
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foot and a half whereas the California boa usually grows tolie 
about six inches loiter. 

The name “boa constrictor” has been so widcty used to design 
nate the giant among serpents that it might almost be considered ae 
ageneral term for any g^ancic snabe. The difficulty a die perfao% 
g^ boa constrictor whose scientific name was for a long tune jutt 
that, Bo§ constrictor. The more correct techiucal name is now 
Constrictor constrictor, and it is not such a giant when tile whole 
snake world ia taken into conriderariami rism an» aeveml; amdses, 
one o( them even venomous, that rivd a# rimeed it in m a ximum 
lengdi. Hie boa constrictor is only the aecondrlaigcst species ot 
the New World, none but the anaomda ex ce e ding it in kmgth and 
bulk. (Seepage 133.) 

Anodier surprising thing about the boa constrictor is die fact 
that it ranges northward on both coasts of Mexico well into the 
Mexican states (Sonora and Tamauiipas) that adjoin the United 
States, and consequently is found not far from our borders. The 
species has an enormous distribution over tropical America and 
temperate South America as far as central Argentina. It varies no- 
ticeably from one pan of the range to another and has been given 
several valid technical names. The boa constrictor of Trinidad and 
the Lesser Antilles is sometimes considered as a distinct spedcs. Evi- 
dence of the ability of the boa constrictor to live in different types 
of country is seen in western Mexico, where it thrives under virtual 
desen conditions; typically it is a reptile of tropical forests. Need- 
less to say, it is a good climber. 

The anaconda (Eusuctet murinus), the great water boa, is 
widely distributed over tropical South America east of the Andes, 
including the island of Trinidad. No other snake of the New 
World compares with it in size. Like the boa constrictor, it varies 
greatly from one r^on to another and has therefore received five 
different technical names. As with the otiier boas, the young are 
produced directly. It is a strange fact that little is known about the 
habits of these two large and familiar snakes. 

We have now considered our little boas of western temperate 
North America as wdl as the boa constrictor and anaconda. There 
remains in the New World an assortment of some twenty'-eeven 

181 



Stukes 

species assigned to five genera. Many are small, odiers medium or 
even large. Most of the kinds wiU have to be omitted; all the genera, 
but only the outstanding species, are worth mentioning. 

The largest genus (Epierates) has about ten species, whose col- 
lective range extends from the Bahamas and West Indies to south- 
ern Central America and over South America as far sooth as Ar- 
gentina. The rainbow boa (£. cencbris), the single mainland 
member of the genus, ranges fran Costa Rica to Argentina. The 
iridescence of the scales is responsible for the common name. The 
giant of die genus, die Cuban ^ Mgidifer} of Cuba and the 
Isle of Pines, reaches a length of ten or perh^ eleven feet and has 
a bad temperament It is s^ to feed entirely on bats. 

The ground boas {Trofidopbis) consritute the genus next in 
size. These unfamiliar snakes, though typical of many of the West 
Indies, do not occur in the Lesser Antilles. One species reaches the 
Bahamas. There is a peculiar gap in the total distribution, two of 
the nine species being found in a remote part of South America 
(Ecuador, Peru, and southern Brazil). 

The little known about ground-boa habits indicates that the 
common name is essentially applicable even if the ground-living 
habit has been contradiaed by the discovery of a specimen in a 
bromeliad growing thirty feet above the ground. Frogs, lizards, and 
birds arc definitely known to be included in the diet, and the young 
seem to be brought forth directly. Tlie boid habit of protection by 
coiling into a cmnpact ball is well developed, and the astounding 
defensive trick of bleeding at the mouth has been repeatedly ob- 
served in the Cuban species, T. senncinctus, which may reach a 
length of 16.5 inches. About four drops of the nearly odorless, in- 
offensive blood slowly flow from the mouth of an annoyed indi- 
vidual. At the same time the eyes turn to a ruby-red. 

The genus Boa has but three species, one of them {B. comm) 
predominantly emerald-green in color. There are few snakes more 
striking in appearance than this arboreal spedes of tropical Sooth 
America, which likes to rest coiled compactly about a limb. A sec- 
ond species ranges from Costa Rica into Colombia; a third is found 
in the Lesser Antilles, on Trinidad, and in Central America and 
tropical South America. 
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Two genera of dwarf boas are astonishing for dieir aze, adoits 
usually measuring eighteen inches or less in lengdt The genus I7*> 
galiophis with three species occurs from extreme southern Mexico: 
to Colombia; the genus Trcchyboa, with but two, lives in Panama 
and northern South America. The boas of the latter genus am adih- 
real, whereas little is known about those of the former. 

The boas of the Old World, bong much fewer in number of 
species, ate more easily dealt with than are those of the Ne# World. 
As in the case of the latmr, three coaveokatdlviBa|Miiiey be made: 
the sand boas (firya), the Padfie hoa* and dwiae of 

Madagascar. (Tlie two Round Istand boas, baiag sat off as a anb- 
banily by themaelvea, are, of tsoiiiae, exdnded hen.) 

The seven or eight species of sand boos are by far the moat in- 
tetesting because th^ have departed so widely from the tyfncal 
habits of the vast majority of pythons as well as boas. Although 
these snakes live in dry country, they are not true desert reptfles as 
their extensive distribution will show. However, the adjective 
“sandy” is frequently used in describii^ their habitat. The range ex* 
tends from central Asia through southeastern Europe into northern 
and even central Africa (east of the rain forests). One spedes 
occurs as far eastward as Ceylon and northeastern India, anodier as 
far in this direction (lUMth of Tibet) as northwestern CTiina. The 
temperaments of die species differ, die Theban sand boa (£. colu- 
brifu) sometimes delivering several sharp slashing bites in rapid suc- 
cession, the javelin sand boa (£. jtctdus) refusing to bite at all. The 
young are broi^t forth direedy. Adult sand boas are usually leas 
than three feet long. 

The Pacific boas (Enygyus) are small snakes widi angular snoots 
(when viewed from the side). The range extends from Celebes 
eastward through the New Gumea r^on to the Society Islands of 
the Pacific Oemn. Litde is recorded about the habits of the three 
species. One (£. tuttreUs) feeds on lizards, and another (£. tsper) 
has the unusual habit of jumping. The spiois, or remnants of die 
hind limbs, of £. carinMus show a marked sexual difference in de- 
velopment, those of the male bring mudi more conspicuous than 
those of the female. 

The wiMid of Madagascar alone can boast two handsome boas, 
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bodi of which were fonnerly d^ned generically with New Worid 
groaps but are now assigned to two genera, SmofM and Acran- 
topbis. 


tOVNO ISLAND BOAS 

(Sobfo^ Bo^raoue) 

Imy Round Idand lyii^ jtiat eiilit ol Madagaacar and near Maoitti» 
also has its two boas (Casanm waA Bolytrit)^ rare species recently 
shown to be links between die boo-python and ^ cobra-coral 
snake families, the Bddtt and the Elajuthe. These Round Island spe- 
cies, the only members of the Bdidas Aat entirely lack aO vestiges of 
die hind limbs and dieir supports, are now assigned to a subfunily 
all their own. 


COLUBRID SNAKES 
(Family Colnbridat) 

The great family Colubridae, the members of which I shall call just 
“colubrid snakes,” has ever been die nightmare of the clasnher of 
snakes. Most of the living species of snakes have always been 
thrown together into this unwieldy assortment, and one all-impor- 
tant task of herpetologists has been, first, to see how many groups 
could reasonably be removed from it and, second, to try to split it 
op into good subfamilies. The ins and outs of these time-honored 
processes are far beyond us here, so I shall treat the entite family on 
a geographic basis, dividing the world into five regions, four of 
them areas where colubrid snakes abound, and one (Europe) a 
place where herpetologists abound and interest in the scientific 
study of reptiles and amphibians prevails. This method of treatment, 
though somewhat unscientific, v^l avoid the necessity of a monot- 
onous enumeration of scores of genera, and give die reader some 
idea of faunal units. The hatchet will have to be used more drasd- 
cally than anywhere else in this book, as mere lists of genera can be 
of Utde interest to the general reader. 

This arrangement is not complete, but does recogtUEC the most 
distinct subfamiliea, those over which there is no great controversy. 
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The ranabider— that is, all the vast array of genera that do not . fit 
into any of these distinct subfamily groups-will be treated under 
the term Colubrinc and, for want of a better name, be called “typ> 
ical snakes.” 

A great advantage of this gecgnqiluc baaii.is thst it 
to treat as tinits the duM intMNI and firittafily 
blages of the fmaByt die oohditidl shdctt of saathaastern-jlsia lit 
its a#nanc huge atcfaqielago, those of Afiiinh 
Amefiea, 1 shall abo treat as nnitt the oipiiiMd lw|tNli of ignpei^ 
Nocdi Anerhaiaiid tfaoae of Etm^ thettiM^inile North A0ier> 
icon indc is latge and valid frott any peiot of viewt the Entopean 
one is aoaewlMt atbstiary, aa its sn^ f anna is a part of the fsnna 
of Asia. 

It will be noted fay those familiar widi snake dassificatioo that 
use is not made of the presence or absence of grooved teeth in the 
rear of the upper jaw (”rear-fanged snakes”). This characteristic, 
once considered of great importance, is now thought to be of dis> 
tinctly subordinate value, and can be all but omitted from a work 
of this nature. 1 mention the matter here so that those with some 
knowledge of the older snake literature will nor become confused. 

COLUBRID SNAKES OF SOUTHEASTERN ASIA, 
THE MALAY ARCHIPELAGO, AND THE 
PHILIPPINE ISLANDS 
(Family Oilubridz) 

By ran the greatest diversity of cohibrid snakes (Colubridc) is 
found in southeastern Asia and the large archipelago lying between 
Asia and Australia. Two of the five small, shairly disdna subfami* 
lies are confined to this region, and all are well represented here. 
This superb snake fauna peters out on the one extreme at the south* 
cm edge of the Tibetan and adjacent highlands and deserts, on die 
other in northern Australia. Dr. Smith (1943) gives no fewer than 
56 genera and 136 species for soudieastem Ana alone; a few spedes 
should be added to this number to allow for diose diat occur far 
Asia just beyond the limits of his area. A brief account of this vast 
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assortment of largely tropical snakes follows, each subfamily being 
considered as a unit* 


SNAIt-lATlKO SKAKta 
(Subfamity Dipsadkut) 

About sixty species of snail*eating snakes make up an assortment 
that, being hard to fit into the s^eme of classification, has been 
variously placed. It was long set apan as the family Amblyccpha- 
lidae. The prevalent subfan^y ch^cteristics are arboreal habits 
and a peculiar development of die head apparendy correlated with 
the diet of slugs and snails (see 145), The delicate teeth are 
long and slender, and the jaws have lost the ability to stretch about 
a large object. Stretching would be entirely unnecessary in swal- 
lowing a soft thing like a slug or the body of a snail, but the long 
teeth arc needed to hold the soft, mucus-covcrcd prey. In most 
snakes a straight groove extending along the middle of the lower 
side of the head separates the scales into two equal sections, and 
facilitates the stretching of the skin of the lower jaw. The snail- 
eaters typically lack th^ groove, the scales of one side being dove- 
tailed into those of the other. 

Most of these odd, inoffensive snakes live in the New World, 
where the thirty- tu^o species of one large genus (Dipsos) occur 
from the coastal regions of southern Mexico to northern Argen- 
tina. There arc two additional genera in the New World, and a 
total of two in the Old W'orld, one of these (Pareas or Amblyce- 
phalus) with some fifteen, the other with a single species. Certain of 
these Old World kinds have the quaint habit, when annoyed, of 
falling to the ground and becoming semi-rigid. This makes the per- 
former look like a dry, twisted twig. Some of the snail-eaters are 
as well suited to climbing and living in vegeution as arc any other 
snakes. 
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ZBKODBRMINB 8NABBS 
(Subfamily Xenodennins) 

This subfamily is another small ooUecdon of nameless oddid^ 
Some nine q)ecies are found in die Old Worid from Jajpan and 
central CSiina aouthward into the Malay Arctiqielago, and one spe» 
cies CNothopsu rugostu) occurs in the American tropics from Nic- 
aragua to Ecuador. The fact that so feur species most be placed in 
hve genera, three of diem uritfa a single species ifiieoe, indicates the 
diversity of structure. There is no single, obvious characteristic of 
all the spedes; one {Xenodenmu javaaictu) has peculiaiiy irregu- 
lar scales, a very unusual condition among snak^ and in another 
Old World gpcdei some of the snout scalm are turned up in a re- 
markable way. 1 found that one kind from southern China simply 
dries up if left exposed to the air, although it is not in the least 
aquatic. 


FSeSH WATER SNAKES 

(Subfamily Homainpsinc) 

PLATE 79 

.^bour thirty species of aquatic snakes with nasal passages that can 
be tightly closed, nostrils on top of the snout, and eyes directed 
upward are found from the region of the Indian Peniasula eastward 
through Asia and southeastward through the .Malay and Philippine 
islands to northern Australia. There is no widely used English 
name for the subfamily, which Dr. Smith calls simply “freshwater 
snakes.” With few exceptions, they are nor aquatic enough to mind 
leaving their element a little, and often abound in the shallow water 
of flooded fields. Although they have grooved teeth in the rear of 
the upper jaw, they are not dangerous. They feed largely on fishes, 
and bring forth the young direaly. 

So diverse are these snakes in structure that they are divided 
into ten genera, most of them with a single species, and only one 
(Enhydris) with more than two. Enhydris has some eighteen spe- 
cies that range over the entire region delimited above as distribution 
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of the subfamily. The most remarkable species of the subfamily is 
the tentacled snake aptly named Herpetan tentaculatum of Thai- 
land (Siam), Cambodia, and Cochin China. Two large, scaled ap- 
pendages project from the snout. They can be moved, and point 
forward when the snake is at rest in the water, w^hich it never leaves. 
No one knows what use is made of them. 


EGG-EATING SNAKE 

(Subfamily Dasypcitinse) 

The Indian egg-eadng snake is considered along with the African 
species (seepage 191). 


WART SNAKES 
(Subfamily Acrochordinae) 

PLAit 80 

It is a relief to describe two species that almost anyone would at a 
glance set off by themselves as a distinct group. “W’art snakes*’ 
seems to be the most widely used name, although one of the two has 
been known as the “elephant’s trunk snake.” TThese non-venomous 
reptiles are covered above and below with vast numbers of dny 
scale-like structures, each with three points, the central one the 
highest. The skin is loose, and much of it shows between the three- 
pointed structures. The bodies are stout and in adults usually three 
or four feet long. The wart snakes arc found from the western 
coast of penimular India eastward and southeastw^ard through 
coastal Asia and the Malay and Philippine islands to northern Aus- 
tralia and the Solomon Islands. River mouths and adjacent seas are 
frequented. So aquatic arc these snakes that their clumsy progress 
on land suggests a gigantic worm. They live on fishes, and bring 
forth the young directly, one of them (Acrochordus javanicus) 
producing from twenty-five to thirty-two at a time, although as 
many as scvcnty-tw'o have been recorded. The other (A. granuUi^ 
tus) is sometimes set off as a separate genus (Chersydrus) because it 
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has a fold of skin along the middle of the belly. The wart snakes are 
persecuted unmercifully by commercial hunters and the hides are 
made into an excellent grade of leather. 


TYPICAL SNAKES 
(Subfamily Coltibrtnsr) 

PLATES 8 1 AND 82 

The typical snakes of southeastern Asia and the Malay and Philip- 
pine islands number hundreds of species, lliese species in mm arc 
grouped into about sixty genera. A few of these genera {Natrix, 
Etaphe, Coluber, Opheodrys) are familiar elements of the snake 
fauna of the United States, and will be dealt with when that fauna 
» under consideration. Obviously, it would be futile to attempt to 
describe this vast array of essentially tropical serpent life. Suffice it 
ro say that all types of life histories are included, and use is made 
of every kind of environment: the fresh waters, the earth, and the 
vegetation above it. 


COLUBRID SNAKES OF AFRICA 

(Family Colubridac) 

TYPICAL SNAKES 

(Subfamily (jolubrinz) 

PLATE 83 

From the point of view of the typical snakes, we may take Africa 
as a unit comparable to southeastern Asia, the Malay Archipelago, 
and the Philippine Islands. The few’ snakes found in the extreme 
north of Africa are really a part of the European fauna, and should 
nor be counted. This leaves us with an essentially tropical array, to 
which is appended the moderately rich typical snake fauna of 
southern Africa. The fact that South Africa lies south of the trop- 
ics helps to compensate for the lack of large islands that form so 
prominent a part of the Asiatic and Malay Archipelago region. 
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Large islands well supplied with mountains and lowlands are ex- 
cellent areas for the development of species because of the isoladon 
of so many populations. 

The hundreds of specks of typical snakes found in this African 
region are in rum divided into a great many genera, which seem to 
be about the same in number as those of the Asiatk-Malay island 
region. The two faunas are comparable in having species that in- 
vade ail parts of the environment, the fresh waters, the earth, and 
the vegetation. This is the interesting thing to the student of evo- 
lution. 

From the point of vkw of classification, one fact should be 
noted; the elements of the Asiatk-Malay island fauna that give it a 
slight resemblance to that of the United States are conspkuously 
weak or entirely lacking in our African fauna. 


EGO-EATING SNAKES 

(Subfamily Dasypelcina:) 

PLAIT 84 

If we had ro award a prize to a single kind of snake for being an 
oddity, I should vote for the egg-eating snake of Africa {Dasypel- 
tis This small reptile has two claims to a place in the snakes' 

Hall of Fame: the habit of living on eggs, and the ability to cope 
with a hen's egg; and the rare serpentine accomplishment of making 
a bluffing sound nor by expelling air, but by rubbing together cer- 
tain of the body scales just as the saw-scaled viper does (see page 
227). 1‘hc swallowing of a hen's egg by a slender snake three feet 
or less in length is an accomplishment that calls for explanation. 

Although the egg-eating snake was described by Linnxus in 
1754, and some of its major peculiarities were noted by another sci- 
entist eighty years later, a full explanation of how it can stretch its 
jaws over a smooth object more than twice the vertical diameter of 
the head remained to be presented in 1952 by Dr. Carl Cans. These 
peculiarities may be briefly summarized. The lining of the mouth 
adjacent to the lips is capable of great extension and lies in folds 
when at rest. The teeth are greatly reduced. Many of the vertebrae 
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of the forward part of the backbone are provided with projections 
that may enter the esophagus, and have tips of hardened bone (not 
enamel, as often stated). These processes help to cradk the egg- 
shell and, with the hefp of highly developed hbdy moscles, ennh 
it and force it forward to the rnoudi, through which it is 
The part ^ the esophagus near the stomach is modified into a spe- 
cial t^ve that retains the egg fluids while the shell is heaiq' pushed' 
forward. Because eggs of wild birds are not available male than 
twice a year (during the breeding seasons), the egg^ter also has 
develops a special ability to store fat for use durfaig die lean 
months. 

In East Pakisan and adjacent India there lives an obvious rda- 
tive of the African egg-eater. The fact that the former has grooved 
rccdi influenced classifiers of the past to place ir in a subfamily 
(Elachistodondnc) by itself. Now that this *‘rear-fat^^*' charac- 
teristic is considered of less value than formerly (sec page 185), 
these two snakes are unhesitatingly placed together. Unfortunately, 
no one has ever made an observation on the habits of the Asiatic 
member, nor undertaken any'thing but a cursory study of its struc- 
ture. 


COLUBRID SNAKES OF TROPICAL AMERICA 
(Family Colubridx) 

TYPICAL SNAKES 
(Subfamily Colubrinc) 

PLATES 85, 86, 87, 88, AND 89 

Coming to our third array of typied snakes, we have some interest- 
ing facts to note. These inhabitants of the New World tropics live 
in an area bounded on the north by dry highlands (those of north- 
ern Mexico) . Our African area is also bounded on the north by an 
arid region, the Asiatic-Malay island one largely by cold highlands 
(Tibet) and deserts. The New W'orld area has a southern exten- 
sion into the temperate region (.southern South America) just as 
Africa has, but differs from both the Old World regions in having 
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an archipelago (the West Indies) as part of its northern extremity. 
As one might expect, this relatively small, somewhat northern is- 
land group has a typical snake fauna in no wise comparable to the 
vast one of the Malay Archipebgo and the Philippine Islands. Some 
two thirds of the approximately forty-live West Indian species be- 
long to two of the few general a fact proving great lack of diver- 
sity. One aspect of this poverty is the complete absence of veno- 
mous snakes on all the Greater and most of the Lesser Antilles. 
This statement, out of place here, is made for emphasis and will be 
appreciated by many inhabitants of the islands in question. The is- 
land of Trinidad with its rich animal and plant life, essentially like 
that of the adjacent mainland, is not faunistically one of the West 
Indies. 

The typical snakes of tropical America number hundreds of 
species i these in turn are grouped into considerably more genera 
than are those of Africa or of the Asiatic-Malay island region. The 
profusion of genera may be taken as a rough indication of the di- 
versity. It is surprising that the Asiatic-Malay island region with 
its great diversity of terrain, vast cast-west extent, and huge islands 
should not be ahead of the other two. The African one is larger 
than the tropical American one but does not have a part compara- 
ble to southern Mexico and Central America, where a relatively 
small area is made up of many more or less separate mountainous 
and low, flat sections ideal for the development of species, such sec- 
tions being something like islands with their more obvious separa- 
tion by expanses of water. 

The typical snakes of our New World area have, needless to 
say, taken just as good advantage of all available parts of the envi- 
ronment: the fresh waters, the earth, and the vegetation. Only in 
this way could so many genera have evolved. 


XENODERMINE SNAKE 

(Subfamily Xenoderminse) 

The single New World representative of this subfamily is con- 
sidered along with its Asiatic relatives (sec page 187). 
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SNAIL-EATING SNAKES 
(Subfamily Dipsadinae) 

The snail-eadng snakes of tropical America are dodc with op 
page 186. 


COLUBRID SNAKES OF TEMPERATE 

NORTH AMERICA 
(Family Colubridx) 

TYPICAL SNAKES 

(Subfamily Qdubrinar) 

In his recent “Check List” (see bibliography; i95'i) Dr. Schmidt 
lists ninctr^-tu’o species of typical snakes (Colubrinx) as living in 
the United States and Canada. As Canada has no species of its own, 
the ninety-two is also the total for the United States alone; many of 
these same ninety-two occur also in northern Mexico. These species 
of our country are grouped into thirty-eight genera, twenty-eight 
of which include only one or two species. Obviously, we cannot 
consider all these species or c^cn genera; in many cases the two arc 
really synonymous. The picture can be vastly simplified by leaving 
out the small and otherwise inconspicuous snakes, and considering 
the remainder by groups or genera. 

The ten groups of really im^Kirtant typical snakes of the United 
States include fifty species, and will be taken up group by group. 
This will give us an abbreviated view of our entire snake fauna with 
the exception of the blind-snake, the boa, and the coral-snake fam- 
ilies (each with only two species), and the seventeen species of pit 
vipers (including the fifteen rattlesnakes). All of these are, of 
course, treated under their own separate family headings. 
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WATER SNAKES 

(Naihx) 

PLATES 90 AND 9I 

One of the thrilling pastimes of my boyhood was wading up creeks 
and streams hunting for water snakes. These wary reptiles sun 
themselves on trunks and branches growing over the water, and 
catching them calls for considerable skill. Only the experienced ear 
can tell the difference between the soft splash of a snake and the 
plop of diving frog or falling tunic. This pastime is perfectly safe 
in the higher pans of the southern states (nonh of the range of the 
water moccasin) and in the nonhern states (see page 223). Cop- 
perheads and rattlesnakes would rarely if ever be encountered in 
the watercourses. The water snakes abound in swamps, ponds, and 
lake l>ordcrs as well as in creeks, streams, and rivers. 

The water snakes, with clc\xn s[>ecies, constitute our second- 
largest genus, being barely surpassed in number of species by the 
garter snakes. In North America, the center of water-snake distri- 
bution is the southeastern United States; two of our kinds range 
into Mexico, and one may even reach Guatemala, but Mexico has 
only one species all its owti. None is known in the Rocky Moun- 
tains and territor)' thence westward. A few reach extreme south- 
eastern Canada. Some species vary from one part of the range to 
another and have consequently received more than one technical 
name. 

Many of the water snakes arc large species with dark bands 
crossing the body and tail, browns predominating in their colors. 
They may be vicious in temperament and formidable in appear- 
ance; in fact, a large w'atcr snake is often more forbidding than a 
true water moccasin. The bite of the former is, of course, never 
dangerous although it may cause slight bleeding. Water snakes cat 
just w'hat one would expect them to eat, small animals that live in 
and about water. These include fishes, frogs and tadpoles, sala- 
manders, and even crawfishes. Garfishes are devoured in spite of 
their fin spines, which often pierce the body wall of the snake and 
drop off, doing no serious harm. Many fishermen believe that the 
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water snake docs great damage by destroying game fishes, but this 
is not true. The slower-moving fishes are usually taken, and, on 
the whole, the water snake is not an enemy of the fisherman. 

All of our water snakes seem to bring forth the young directly, 
but such is not the case urith Old World NatriXf many of which 
lay eggs. The broods in a few of our species may be very large; 
there are records of some made up of two- to chsee*eeore youngs 
and an occasional one even larger. 


GARIER SNAKtS 

(Thatmiophis) 

PLATES 93, 94, 95, AVD 96 

If any type of snake deserves the name of The Snake of this coun- 
try, it is the garter snake. There arc not only more species of Thorn- 
nophis, but they arc more widely distributed, usually the most 
abundant, and always the most persistent large snakes, making 
themselves at home where man himself has built his towns and cit- 
ies. I have a friend who caught more than a thousand garter snakes 
on vacant lots in one of our large cities. T'he range of the genus ex- 
tends from southern Canada to Central America, w^ith more species 
living in Mexico than anyw here else, several more than the eleven 
of the United States. Some garter snakes have extensive distribu- 
tions, and vary so much from one place to another that it has re- 
quired the most modem statistical studies to determine w^hat is 
what among the bcw’ildcring array of individual differences. This 
variation is nor only from place to place but from specimen to 
specimen of any one locality. 

Most ganer snakes have an unmistakable look about them. The 
predominant elements of the pattern arc one to three yellow' stripes 
extending down the back, and more or less distinct checkerboard 
dark spots, two row's to each side of the back. But there are enough 
exceptions to make the maner interesting if not puzzling. The diet 
is largely cold-blooded fare with an occasional small mammal or 
bird thrown in. Frogs, tadpoles, salamanders, fishes, and earth- 
worms make up a large percentage of the food, but crawfishes, in- 
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sects, and other items enter in. Dead or even decaying animals are 
often devoured. The number of aquatic creatures included in the 
diet indicates a preference for a water environment, and, indeed, 
ganer snakes have a tendency to live in or near water. Tliis tend- 
ency is correlated with aridity; in the moist country of the eastern 
states these snakes are found broadcast over the land, whereas in 
the dry west they gravitate to water, even becoming confined to 
its vicinity as conditions approach those of a desert; the name 
“water snake” is sometimes substituted for “garter snake.” Inciden- 
tally, one of our slender species {Tharmophis saurims) is com- 
monly called “ribbon snake.” The young arc brought forth di- 
rectly, usually in broods of moderate size; a few species rival the 
water snakes (Natrix) in producing two- to three-score young at 
a time, the maximum number being in the high seventies. 


HOG-KOSED SNARES 

(Heterodon) 

PLATES 97, 98, 99, AND lOO 

TTic bull snakes arc the big, blustering bluffers of this country, but 
their tactics are as child's play compared with the protracted, re- 
fined bluffing of the hog-nosed snakes. In the first place, the latter 
have a viperlike mien that puts the bull snakes' commonplace ap- 
pearance to shame. Then the hog-nosed snakes have a u'holc reper- 
toire, not merely one big show with no change of technique. A hog- 
nosed snake starts by flattening itself, an action that brings to 
sudden view new colors and fills the ordinary person with horror. 
Next it strikes, hissing sharply while doing so. But right here is 
evidence of its bluffing; the teeth arc rarely brought into play, the 
strikes being merely harmless butts. If the adversary docs not flee, 
the determined reptile starts on its second round of antics: it ap- 
pears to be dying, writhing of the body being accompanied by a 
wide-open mouth and a trailing tongue. The writhing slowly 
ceases, and the snake, with its mouth full of din and sometimes 
even bloody, comes to rest on its back as though dead. If the ad- 
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vcrsary is inrclligent enough to turn the reptile on its belly, it will 
at once roll over to rest again on its back! 

The combined ranges of the three species of hog>nosed snakes 
cover nearly all of the United States east of the Rock)^ Mountains, 
and a little of adjacent Canada; one of them is found in the nc»rrh* 
cm highland states of Mexico. All of them arc fond of eating 
toads, and reproduction is by means of eggs. These perfectly harm- 
less snakes have always aroused great fear in man and been branded 
with such awe-inspiring names as “puff adder/* ^‘spreading adder/* 
and others just as bad. The rip of the snout is turned up, hence the 
name used here and by all herpetologists. 


HING-NECKED SNAKES 

(Diadophis) 

PLATE lOI 

In almost every part of this country (except its north-central sec- 
tion) and adjacent southeastern Canada, one may encounter a 
small, inoffensive snake with a slate-colored back, a black-bordered 
yellow, red. or orange band just behind the head, and a predomi*- 
nantly orange or yellow belly. Such snakes, aptly known as ring- 
necked snakes, arc usually 1 5 to 20 inches long when fully growm. 
They arc essentially inhabitants of wooded areas, and frequently 
live under stones, or in and under decaying logs or rotting wood 
in other forms. Often individuals arc found near together in a sin- 
gle log. Some ring-necked snakes have the odd habit when annoyed 
of curling the tail so that the brilliant colors of the lower side are 
brought into view. This is no doubt an attempt to bluff their way 
our of danger. The diet is surprisingly varied, including womis, in- 
sects, frogs, salamanders, li/.ards, and even other kinds of snakes. 
Reproduction is by means of eggs. 

There are three species, a widely distributed eastern, a far-west- 
ern, and a third with an intermediate range. This last one usually 
lacks the bright band behind the head. The two western species 
also occur in northern Mexico. The Pacific and the eastern species 
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vary enough from one part of the range to another to have been 
technically christened several times. The intermediate species is the 
largest, reaching a maximum length of 29.5 inches. 


RACERS, WHIP SNAKES, AND COACHWHIP 

{Coluber and Masticophis) 

PlJ^TES 102, 103, AND 104 

The racers, whip snakes, and coachwhip are long, slender, nervous, 
and highly active reptiles with a reputation for speed and for skill 
in climbing in bushes and in trees with low branches. Tape meas- 
ure and stop watch fail to confirm the alleged ability to crawl at a 
rapid rate (sec page 155), but a little experience amply confirms 
their general activity. Few other snakes, harmless or venomous, will 
put up such a fight when cornered; some species have the diabolical 
method of jerking the head to one side as the jaws take hold, and 
literally ripping the skin of the victim. Making several vigorous 
bites in quick succession is another disconcening habit. The com- 
mon names applied to our five species are too involved to go into 
here, although it might be well to state that the only kind {Coluber 
constrictor) found in the nonheastem states and (extreme south- 
eastern) Gmada is commonly known as the **blacksnakc.** In the 
other nine groups considered herein as units, a single technical 
generic name covers all the species; in the case of the present group, 
two names arc usually applied, as indicated above by the heading. 
C. constrictor, like most of the other species, varies greatly from 
place to place and consequently has several technical names. 

The genus Coluber, with its single species in this country, is 
circumglobal in distribution, being prevalent in Asia, southern Eu- 
rope, and even reaching nonhem Africa. The species of the other 
group {Masticophis) are, in contrast. New World snakes found 
from the southern United States to Venezuela, and attaining their 
greatest development in the dry, relatively open country of north- 
ern Mexico and our southwest. Their relatively fast crawling is in 
keeping with this choice of home. The feeding habits arc varied 
and interesting. Small birds and mammals are often eaten, although 
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cold-blooded animals, such as lizards, other kinds of snakes, and 
frogs are by no means neglected. Even insects are included in the 
fare. Reproduction of all New World species, as far as known, is 
by means of eggs, including the single species of Coluber. The 
coachwhip (Masticophis flagellum), widely distributed in Mexico 
and the southern United States, is notorious for its alleged ability to 
overtake and severely whip terrified human beings (see page I5«). 


GREEN SNAKES 

(Opheodrys) 

PLAiE 105 

Mciny people think that a green snake must be dangerous, but noth* 
ing could be further from the truth in the United States, where two 
l)cauriful green species live. Neither of these slender snakes can in- 
flict any appreciable injur)\ and many individuals will not even de- 
fend themselves. Although actually hard to see in grass or other 
green vegetation, the green snakes arc well known because, when 
once sighted, they attract attention, and one of them, the smooth 
kind, has a way of turning up in flowxr gardens. The smooth green 
snake is the more northern in distribution, being found in southern 
Canada xs well as in the United States. Ir lives on the ground most 
of the time, though it will climb into bushes. The food consists of 
insects and spiders. 

The rough or keeled green snake is perhaps our most slender 
exsrem snake; because of this and a habit of climbing skillfully, it is 
unsurj)xsscd in graceful movement. Each scale of the back has a 
sharp ridge or keel e.xtending down its midline, and hence the name. 
The distribution is more southern, the species rarely turning up 
north of the flat pine lands of southern New Jersey, and ranging as 
far southward as northcxsteni Mexico. The food is mainly insects 
and spiders, although occasionally a frog is eaten. 

Both of the green snakes lay eggs. The smooth species is unusual 
in having a very short incubation period; it may end in a few days 
and never lasts more than tx\ enty-rhree. Obviously, the develop- 
ment of the young takes place largely before the eggs are laid. 
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INDIGO SNAKE 
{Drymarchon) 

PLATE Io6 

Many persons in looking at an indigo snake (D. carms) fail to real- 
ize that it is one of the few really tropical snakes to be encountered 
in the Gulf states cast of Texas. Also, there arc few other snakes 
of this country with ranges extending as far as Brazil. It must be ad- 
mitted that the individuals of our southeastern lowlands differ in 
appearance from those found far to the south; the indigci snake is 
a species that varies from one part of its range to another, so much 
so in fact that it has been given eight different technical names. In 
the southeastern Gulf states the indigo snake is simply a gloss)^ 
black color, w^hereas in Texas the front part of it Ls brown, the 
black being present only posterior to the brown. 

This is the largest harmless snake of the United States and Can- 
ada, and no doubt rivals in length any kind of this area, venomous 
or harmless; the big rattlers arc shorter but much stouter. Dr. Carr 
saw a skin from southern Florida eleven feet long; if we allow one 
foot for stretching, the snake itself was still a giant. Because of this 
great size, the indigo snake is often exhibited in shows of various 
kinds. It is docile enough to make a good pet. Captives will eat a 
variety of animals: mammals, birds, frogs (including toads), lizards, 
and even other kinds of snakes. Strips of raw meat arc also taken by 
some individuals. The prey is not constricted, but merely overpow- 
ered by the jaws and the sheer weight of the predator. Reproduc- 
tion is by means of eggs. 


RAT SNAKES AND CHICKEN SNAKES 

(Elaphe) 

PLATES 107 AND 108 

The rat snakes and chicken snakes are perhaps our most colorful 
harmless snakes, taking the meaning of that word in both its senses. 
The species of this group as a rule have bold patterns of large spots 
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or blotches, and attain sufficient size to make them conspicuous. In 
temperament, they are not nervous like the whip snakes and racers, 
hut deliberate and slow; in human terms they might be described as 
dignified rather than impetuous. Individuals of some species may 
be picked up u ithout l>ccoming greatly alarmed. As handsome i>ett 
such docile specimens of a brightly colored species are unsurpassed. 
The arlx)rcal habits of some kinds are more highly developed than 
those of any other large, widely distributed snakes found in this 
country. Climbing up the straight trunk of a large tree Is a feat ac- 
complished with case (see page 154). Other species arc at home on 
prairies, although, in general, the snakes of this genus arc typically 
lovers of rugged if not heavily wooded areas. 

The rat and chicken snakes have so many common names that 
I fed arbitrary in using these two; there arc many others just as 
\ alid. The scientific names were in an even worse state of confu- 
sion until the very recent work of Dr. Herndon G. Dowling, who, 
in bringing order out of chac^, even reduced the number of species. 
I’hc difficulty was due to a bewildering amount of variation from 
one region to another of certain species. Currently, only five are 
listed for this country, four of these with more than a single tech- 
nical name. The collective range extends from southern Ontario 
to Central America, with none known from California. Nevada, 
and the extreme northwestern states. Mexico has a few species all 
Its own in addition to records for most of our five. The genus as a 
w hole is circumglohal in distribution, with some thirty species in 
Asia and a good representation in the Malay Archipelago and the 
Philippine Islands. It is unknown in Africa; Europe has one more 
than the United States. 

The rat and chicken snakes arc valued for the great numbers of 
harmful rodents that thcN’ destroy, and persecuted because they 
also eat young chickens and chicken eggs. The balance for or 
against the snake depends on the situation; certainly one is not w’cb 
come in a chicken coop, w hereas in fields far removed from chicken 
yards it is distinctly an asset. In Arkansas 1 once bet a farmer that 
the lump in the specimen caught near his farm was caused by a bird 
or mammal; the farmer held that it w^as his missing wniodcn nest 
egg. A knife soon proved that the farmer w^as right. The siKcies of 
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this genus do not confine themselves to a diet of rats and chickens; 
any small bird or mammal is acceptable, such animals making up the 
great bulk of the diet. Reproduction is by means of eggs. 


BULL SKAKE8 

(Pimophis) 

PLATES no AND III 

If snakes can have personality, the bull snakes have it; they arc the 
big, blustering characters of our serpent world. When annoyed, a 
bull snake puts on a show; it coils, throws the neck into loofis, hisses 
loudly, vibrates the tail, and weaves the body. Although it will bite, 
it does so halfheanedly because primarily it is a bluffer more inter- 
ested in frightening than in injuring an adversary. The average 
adult is about five feet long, and such a size combined with conspic- 
uous blotches and the defensive behavior make a sight not easily 
forgotten. The bull snakes probably have the highest rating as a 
friend of the farmer. They are typically inhabitants of open, culti- 
vated country, w'hcrc the rodents they devour in great numbers do 
the most damage to crops. Although relatively powerful constric- 
tors, these reptiles could not injure a person unless the entire body 
of a large one were wound about the neck and the ends lost sight 
of. Reproduction is by means of eggs. 

Only two species live in this country: one, often called “pine 
snake,'' in the cast; the other over the central and western parts, its 
range including adjacent southern Canada and the northern high- 
land states of Mexico. Both the sj^cics vary from one part of the 
range to the other and therefore have l)ccn given several technical 
names. 


KING SNAKES 

(Lcnnpropeltis) 

PI.AFFS 112 AND II 3 

The king snakes are popularly thought of as the sworn enemies of 
the rattlesnakes. Although in the interests of good science this state- 
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menr muse be rejected, it does contain an element of truth. King 
snakes are fond of eating other kinds of snakes whether venomous 
or harmless, and certainly it is this habit that won them the reputa** 
tion of taking sides with human beings in the effort to exterminste 
rattlers. The king snakes are powerful constrictors, and at km 
some of them enjoy a relative immunity to snake venom. With such 
attributes it is little wonder that they can readily subdue venomous 
species. In addition to snakes and lumrds, many small mammals and 
sonic birds are eaten; insects arc included in the diet of smaller 
forms. 

A brief account of such a varied assortment of snakes is most 
difficult. Seven kinds of king snakes are found in this country and 
Canada alone, and as many additional species as well as nearly all of 
these seven occur in Mexico; the range of the genus extends south- 
ward to Ecuador. Our seven species, taken as a unit, present a be- 
wildering array of patterns, ranging from black snakes with hne 
yellow lines more or less evident to brilliantly banded snakes rival- 
ing the venomous coral snakes in beauty. The familiar milk snake 
(L. doliata or trianguhmt) of the eastern United States Ls really one 
of the king snakes, although seldom recognized as such. This is the 
only member of the group that lives in Canada, and it, of course, 
occurs only in the southeastern jwmon of that country. One kind 
of king snake or another lives in almost every part of the United 
States. The habitats of king snakes arc as varied as are their color 
patterns. Some inhabit our deserts, some the dry canyons and 
mountains of the v est, some the prairies, some the great eastern 
woodlands and cultivated fields. There are sub-surface king snakes, 
although most of them live on the ground. No species is truly 
aquatic, the nearest a|)proach being those that often live near w'a- 
tcr and do not mind entering it occasionally. All of the king snakes 
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COLUBRID SNAKES OF EUROPE 
(Family Colubridx) 

TYPICAL SNAKES 
(Subfamily Colubrinc) 

PLATE lt6 

Although, from the point of view of reptile distribution, Europe 
is scarcely a unit, it is a region where the scientific study of amphib- 
ians and reptiles began and has continued unabated. Tltis is reason 
enough for us to devote a little space to its typical snakes. Twenty 
of all the 3 1 European snakes belong to this category. These twenty 
species are assigned to eight genera, four of which (Natrix, Elaphe, 
Coluber^ Cantia) are more or less circuniglobal in distribution; 
three others are widely distributed in the para of Africa and Asia 
ad)acent to Europe. Only one genus with its single known species 
is limited in distribution: it occurs in the southern pan of the Span- 
ish Peninsula, near-by islands, and adjacent northern Africa. The 
simple truth is that Europe has no snake genus all its own. Its coral 
of 31 species shows up weakly against that of the United States: 
1 14. The comparative areas of these two parts of the w^orld arc: 
about 3,000,000 square miles for the United States proper; 3,750,- 
000 for Europe. Europe is situated somewhat farther north, a dis- 
advantage partly offset by the warm current that bathes its western 
shores. Perhaps the great deserts of northern Africa and southwest- 
ern Asia have cut off access from the tropics; the plateau of Mexico 
has had a somewhat similar effect on the United States. That the 
Mediterranean Sea is not the barrier one might expect it to be is 
shown by this fact: almost a third of the species of typical snakes 
of Europe, and all but one of its genera, are found in northern Af- 
rica as well. 

St. Patrick is usually given credit for having driven the snakes 
from Ireland. The grain of truth in this belief is that he drove out 
serpent worship rather than serpents. This worship had been 
brought in by immigrants from the mainland, a fact that explains 
how a people living on a snakeless island worshipped snakes. Ire- 
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land has no snakes because it is a relatively old island which was 
covered with ice during the last geologic epoch, the Pleistocene; 
How comparatively recent diat was is illustrated by the surpriar^ 
fact that the last European glaciation ended b c t w ^ ia,ooo and 
15,000 years ago. Now it it only left to explain why near-^ 
Great ^tain does have snakes (three kinds). We must know 
three things: Ireland was connected with Great Britain^ both west 
a part of the mainland during some of the Pleistocenei Irdsnd was 
cut off at a relatively early time, which mutt have been before the 
snakes had reached it. It is not certain whether the snakes survived 
in southern England during the times of European glaciation; if 
they did not, they had ample opportunity to migrate from the 
mainland. 


CX)BRAS, CORAL SNAKES, AND THEIR ALLIES 
(Family Elapidz) 

This large family includes several long, spectacular species and an 
array of small, brilliantly colored ones, as well as roughly half of 
the non-marine venomous snakes. The extent of distribution rivals 
that of any other family, and much romance is attached to many of 
its members. The over-all distribution may be visualized as a dumb- 
bell with a long, thick grip. One end. comprising about a third of 
the species, is the great lot of New World coral snakes, so much 
alike that virtually all of them (some forty-two s^iecies) are placed 
in the single genus Micrurus. The other end is the flowering of the 
assortment that inhabits the region of New Guinea and Australia, 
where the species, though not greatly exceeding those of the New 
World in number, far surpass them in diversity of form, and are 
necessarily divided into a great many genera, some of which have 
few species. These two ends are connected by fewer than fifty di- 
verse species, the most conspicuous array of the family, distributed 
widely over Africa, through southern Asia, the Malay Archipelago, 
and the Philippines to New Guinea, the eastern extremity being in 
the Fiji Island. There is difference of opinion as to how many gen- 
era the entire family should be divided into, but the number tenta- 
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tively may be put at thirty. No elapid is found in Europe now, al- 
though some twenty million years ago (Miocene times) a species 
much like modem cobras lived there. 

All members of this family are potentially venomous. However, 
many of them are not dangerous, three factors contributing to their 
relative harmlessness: secretive habits, small size, and ineffective 
method of injecting venom. Only the last of these calls for elabora- 
tion. The relatively shon and permanently erect fangs are not to be 
compared with the viper's fangs; in many species they are too small 
to be very effective. Most species do not strike, and therefore they 
must be actually trodden on or handled to become dangerous. 
Those that do strike make mere jabs with the elevated head; such 
jabs are far more easily avoided than the lightning-like strike of a 
rattler, for instance. 

There is no satisfactory way of dividing the members of this di- 
verse family into assortments convenient for my brief treatment. A 
purely geographic basis, the easiest for the reader, does not do well 
because, among other difficulties, many of the Asiatic species are 
more like New World coral snakes {Micrurus) than they arc like 
other Asiatic kinds. A grouping based partly on distribution and 
partly on relationship in structure or habits will be used in default 
of a really good one. 


CORAL SNAKES OF THE NEW WORLD 
PLATES I 17 AND I 18 

The coral snakes of the New World arc found from the southern 
United States to Argentina and Peru (including the Lsland of Trini- 
dad). Some forty-two of them placed in the one genus Micrums 
are brightly colored snakes, nearly all with conspicuous rings of 
red, black, and yellow encircling the body. One member of the 
family, found in southern Arizona, southwestern New Mexico, and 
adjacent nonhem Mexico, is a desen species excessively rare and 
too small (greatest length: eighteen inches) to be dangerous. This, 
the Arizona coral snake (Micruroides euryxanthus)^ is allocated to 
a genus by itself on the strength of having a minute tooth behind 
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each fang, a tooth not found in any other New World coral snake. 
Two extremely slender coral snakes of South America, beiiy 
largely black in color and therefore lacking the characteristic 
ringed pattern, ate placed alone in another genus, Leptomcruna. 

All of these American coral snakes, about thirty of which ire 
found in South America, belong to the secretive, non-striking type 
already mentioned, and are dangerous at close range only— chat is, 
when stepped on or handled. Tlie venom in general is extremely 
potent, being neurotoxic in action. The well-known coral snake of 
the United States, Micrurus fulvius, reaches a maximum length of 
thirty-nine inches, and occun in the coastal lowlands from eastern 
North Carolina southward and thence westward as far as eastern 
Texas and the Mexican states of Coahuila and Tamaulipas; in the 
.Misissippi lowlands, it ranges northward to western Kentudty. 
When a large specimen does succeed in biting an exposed area (the 
teeth are too short to penetrate ordinary shoes or heavy clothing), 
the result may be serious, the percentage of fatalities from the bites 
being relatively high, the treatment difficult and uncertain (sec 
page ). Death may occur in from eighteen to twenty’-four hours. 

Two confusing factors enter into man’s relation with this coral 
snake. The first is the deceptive dncilitv of the species that often 
leads those admiring its beauty, or wanting to "show off,’’ to han- 
dle it carelessly. The second factor is its striking similarity to cer- 
tain harmless snakes that live within its range. These inoffensive 
reptiles may be much more abundant than the genuine article, and 
unduly alarm persons greatly fearing it. V’^arious rules and jingles 
have been proposed to enable anyone to identify a true coral snake. 
1 suggest the following; 

if the snake has bands of red, yellow, and black more or less 
completely encircling the body, see whether the head as far back as 
the eyes is black; if so, the snake must be a coral snake. 

When the head is hidden, a study of the bands will serve to 
check the identity. Only the coral snake has wide alternating bands 
of black and red separated by narrow fillers of yellow; there are as 
many yellow fillers as red and black bands together. In the so- 
called mimics, the alternating bands are red and yellow, and to- 
gether add up to equal the number of black bands. The relative 
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widths of the bands in the mimucs will not be described for fear of 
complicating matters. It might be added that if the bands do not 
completely encircle the body, the snake is harmless. One harmless 
species has complete bands like those of the coral snake. 


ELAPIDS OF AUSTIALIA AND NEW GUINEA 
PLATES 119 AND 120 

As already indicated, the greatest development of the family Ela- 
pidae is found in the region of Australia and New Guinea. Australia 
itself is the culmination; here some sixty species all but reign su- 
preme; the three other families represented make up a mere frac- 
tion of the total number of snakes. This, of course, means that the 
vast majority of Australian snakes are venomous, a fact mitigated 
by the small size and the consequent comparative inoffensiveness of 
many species. 

Rather than give brief descriptions of many Australian elapids, 
1 shall present general accounts of a few species that stand out from 
among the rest as being large and dangerous. 

Foremost among these is the taipan (Oxyuranus scutellatus) of 
eastern Australia, chiefly the Cape York Peninsula. This snake 
reaches a length of from ten to eleven feet, carries more than twice 
as much venom as any other Australian snake, and has fangs almost 
half an inch long— much longer than those of the tiger snake. None 
of the few persons known to have been bitten has recovered, and a 
horse died in flve minutes after a bite. It will attack at sight, and its 
actions when enraged inspire dread. Keeping one or two coils well 
above the rest, it waves the tail to and fro, flattens the body, and 
delivers several bites in rapid succession. Fortunately, it is rare. 

The tiger snake {Notechis scutatus) is usually considered the 
most dangerous of Australian snakes, not being rare like the taipan. 
The range embraces most of Australia, especially its southern pan, 
and it occurs on Tasmania. It sometimes reaches a length of six feet, 
and always shows great activity when annoyed, flattening the head 
as well as the neck, and raising the front part of its body, which it 
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moves back and forth until the strike is delivered. No other land 
(in contrast to marine) snake has such potent venom; death in man 
results from paralysis of the breathing-mechanism. It has been cal- 
culated that a tiger shake with venom glands as capacious as those 
of a diamond-back rattlesnake would carry enough venom to kill 
at least four hundred men. The capacity of this snake to reproduce 
is remarkable, as many as seventy-tu o young being born at once. 
One hundred and nine young were taken from a gravid female, a 
record astonishing enough to call for confirmation. 

From a strictly scientific point of view, the most interesting 
thing about the death adder (Acanthophis antarcticus) is, as the 
name implies, its resemblance to a viper in having a thick body and 
broad head. It may be considered the best example of the diversity 
in structure of the Australian members of the family under discus- 
sion, a diversity already referred to and paralleled in a far more 
spectacular way among the mammals (marsupials). Tlie venom, 
though potent enough. Is only about one third as toxic as that of 
the tiger snake, and the maximum length but half as great. It has 
the nasty habit of holding on when it bites. The range embraces al- 
most the whole of Australia and extends northward into the Malay 
ArchijKilago. 

The black snake {Vseudechis porphyriacus) commonly reaches 
a length of six feet, and is noteworthy because of the fierce duels 
engaged in by the males, apparently urged by a territorial instinct 
that may have a bit of sex mixed w'ith it. These battles, fought in 
rounds lasting about a minute and strongly suggesting human prize- 
ring affairs, have t>ecn described in detail by David Fleay, Director 
of the Fauna Reserve at West Burleigh, Queensland, Australia. 
With arched necks and raised heads, the contestants spar for ad- 
vantage, each trv’ing to get its head above that of the other. When 
this is accomplished by one, it violently entwines its body about the 
adversary until the wo look like strands of a rope. Furiously writh- 
ing and hissing, the two snakes constrict each other as they roll 
over and over. As if by signal, the round ends suddenly and prepa- 
ration for the next begins with the same sparring. The contest con- 
tinues until complete exhaustion ends it. Battling pairs may even be 
picked up w'ithout separating, so engrossed do they become. 
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The brown snake {Demansia textilis)^ which reaches a length of 
six feet seven inches, engages in battles even more violent than 
those of the black snake. 


KRAITS, CORAL SNAKES, AND COBRAS OF AFRICA, 
ASIA, THE MALAY ARCHIPELAGO, AND I HE 
PHILIPPINE ISLANDS 
PIRATES I2I, 122, 123, 124, 125, 126, AND 12; 

Many of the snakes about to be considered do not have well-estab- 
lished English names, and a few small genera will not even be men- 
tioned. New Guinea Is excluded, it having been treated along with 
Australia because so many species arc common to the two areas. In 
the region as a whole, there are three predominant types of snakes 
that completely o\ ershadow the few specialties I omit- These three 
types are the cobras. large snakes with more or less expansible necks, 
the so-called “hoods”; the kraits. mostly black and white (or yel- 
low) banded snakes lacking h<H)ds; the coral snakes, hoodless, 
brightly banded, striped, or spotted snakes often reminding one of 
the New World coral snakes. The cobras arc diflFcrcnt enough to be 
broken up into four or five genera with the greatest diversity in Af- 
rica, but a good representation extending through southern Asia 
and well on into the Malay and Philippine islands. The kraits (Bun- 
gams) are southern Asiatic with a small spillover into the Malay 
Archipelago. The coral snakes (Callophis) are also Asiatic with a 
few species in the Malay Archipelago and the Philippine Islands. In 
number of species, the three group arc roughly equal, each with 
not many more or less than eleven. 

Even though “cobra” is a non-technical name, it has a usefulness 
because, first, it Is widely understood, and, second, it can he con- 
veniently applied to certain large snakes with more or less expansi- 
ble necks and similar behavior. The scientific names of these species 
are difficult, involnng as they do four group or generic terms. 

The cobras may be simply divided into two lots on a geo- 
graphic basis. Species found in Africa alone or in Africa and imme- 
diately adjacent southwestern Asia: 
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Eg\'ptian cobra (Naja hajc) 

Black-lipped cobra (Naja ffteUmoleuca) 

Black-necked cobra (Saja nigricollis) 

Cape cobra (Nj;j nivea) 

Ringhals (Hemachatus htemaebatus) 

Black cobra ( Pseudoha je mf(ra) 

Gold’s cobra (Pseudohaje goldi) 

Ringed water cobra {houieiigcrim annulaia) 

Cbrisrv’s water cobra iBoulengerina rhristyi) 

S[)ccics found in southeastern Asia, the Malay Archipelago, and 
the I^ilippinc Islands (or only on the islands): 

Indian cobra (Saja naja) 

Celebes cobra (Naja cclehensis) 

King cobra (Naja haunah) 

The Egyptian cobra, the first listed, is the sole species that 
ranges into adjacent southwestern Asia. Sometimes knoum as the 
asp, it is probably the snake with which Cleopatra committed sui- 
cide, However, cenain true \‘ipcrs arc also called “asps.” The Cape 
cobra and the ringhals arc found only in southern Africa; the black. 
Gold's, and water cobras are central in distribution, the first two 
typical of the western rain forests, the water cobras of the Congo 
and eastern lake regions. The Egyptian, the black-lipped, and 
black-necked cobras are all widely distributccL 

The Indian cobra has an enormous distribution that covers the 
general region of the Indian Peninsula and extends eastward and 
southeastward to include the Philippines and most of the Malay 
Archipelago. Certainly more than one species is involved, but no 
one has ever studied enough cobras to arrive at a satisfactory con- 
clusion. At present, several names are applied to populations of vari- 
ous regions. The Celebes cobra is found only on Celebes, and noth- 
ing is known about its habits. The king cobra differs noticeably 
from the others; it is often justifiably set off as the sole member of 
the genus Ophiopbagus. 

It would be easy to fill this entire book with fascinating cobra 
facts and lore, but I shall have to confine my treatment to a few re- 
marks about snake-charmers, mongooses and cobras, and a brief 
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summary of the study of spitting cobra fangs made by Bogert. As 
snakes arc deaf to sounds carried by the air (see page 130), it is 
patent that they cannot respond to the music played to them by the 
snake men. The Indian charmer sways his trunk from side to side, 
a morion that causes the highly sensitive cobra to perform its 
“dance,” apparently to the rhythm of the music. 

MongcKiscs, like many other mammals, enjoy fighting snakes 
(see page 140). The mongoose docs not hesitate to attack an Indian 
cobra of any size. The battle that ensues is not particularly exciting, 
as 1 was able to determine in southern China, where both mon- 
goose and cobra arc common. The relatively slow, downward jabs 
of the snake are met head-on by the mong(K)Sc and the four jaws 
lock; the amount of rolling over and over that may follow depends 
on the relative size of the combatants. The mongoose likes to fight 
at close quarters and thus impose a handicap on the cobra, which 
cannot well shorten its strikes. By sheer siqMirior agility, the little 
mammal avoids all but dirca mouih-tt>-mouth contact with the 
snake, whose fangs are at a disadvantage in compering with the nu- 
merous, longer teeth of the mongoose. The battle ends when the 
head or neck of the exhausted cobra is crushed by the jaws of the 
adversaiy*. The mongoose, being susceptible to cobra venom, can- 
not allow itself to be bitten. 

Three kinds of cobras have the terrifying habit of “spitting” 
their venom at an adversary. The venom is actually ejected in two 
fine streams that soon mingle to form a spray. The spittcr aims 
high, and can send the venom several feet, far enough to reach the 
eyes of a near-by man. In fact, the aim is always high. The venom 
is harmless to man unless it enters the eyes, where it causes serious 
irritation or even blindness if not removed at once. 

Bogert ’s study of the fangs of the spitters showed that they dif- 
fer from those of the non-spitters*, the tip of the fang is modified so 
that venom emerging under pressure is sent out at an approximate 
right angle to the axis of the fang. Thus the snake, by raising and 
tilting the head enough, can send the venom in the desired direc- 
tion out of the slightly open mouth. In the two inveterate spitters, 
the ringhals and black-necked cobras, the fang is always modified 
for spitting, whereas in the Indian cobra it is so modified only in 
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the eastern part of the range, the modification being progressive 
and most highly developed in the Malay Archipelago. The behav- 
ior of the cobras is in general correlated with the shape of the fang, 
except that in the region of southeastern Asia some of them seem to 
have a fairly well -developed spitting fang but do not spit. The fa- 
miliar cobra of the Indian region does not spit. 

Hie habit of spitting can be thought of as very advantageous, 
or the reverse. Certainly it Ls wasteful of venom under many cir- 
cumstances. It would seem to be a defensive act directed against 
large enemies. Small enemies or little animals suitable for prey 
\^’ould be very hard to hit, and those intended to serve as prey could 
no doubt esca|K even if hit. It would be especially interesting to 
know \^*hcthcr a cobra ever spits at a mongoose. The suggestion 
has liccn made that spitting was developed by snakes of open coun- 
try constantly in danger of being trodden upon by large, hoofed 
animals. Against these the ordinary snake has {H>or defense, as a 
hitlc thought will convince anyone; the spitrer might stop them by 
being able to o(>cratc at a dLstancc. Bogert raises the objection that 
the cobras of the Indian and Malay Archipelago regions are per- 
haps equally exposed to hoofed animals, and one would expect the 
spirting ability to be dcvclojxrd in both regions. Theories, though 
the life-blood of science, may be, like tliis one, impossible of proof. 


MAMBAS (AFRICA) 

I am giving the mambas (Dendroaspis^ often S})eilcd Dendraspis) 
undue space iKcausc of the notoriety they enjoy as being among 
the most dread -inspiring of snakes. Tliis reputation is only partly 
deserved, for some of the mambas arc not ferocious, and none 
of them lives up to its reputation. Cenain attributes combine to 
make the aggressive ones dangerous: agility, size, arboreal habits, 
and the practice of raising the forepart high when attacking. 
The last three of these contribute to an ability to deliver bites in 
the head and trunk, such bites being far more dangerous than the 
usual ones on or near the hands and feet. There is a story of the 
virtual extinction of an entire family by a mamba, and others 
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equally bloodcurdling, but the fact is that the mambas have no oc- 
cult method of dealing with human beings; they are merely large, 
agile, more or less aggressive, arboreal snakes that must be respected 
like any others with such attributes. The following brief account 
summarizes the important facts about the five species, and should 
help straighten out the vast confusion over the so-called **green” 
and ''black*’ mambas, which arc now thought to be distinct species, 
not just color varieties of one species. 

The “black" mamba (D. polylepis). This is the big, aggressive, highly 
dangerous snake that has given the mambas their bad reputation. 
It has been hopelessly confused with the green mamba (D. 
angusticeps) because of a general similarity, and the fact that 
both are green when young. The adult black mamba is dark 
brown to almost black. It is less arboreal than the green mamba, 
prefers more open country, and always gapes the mouth when 
startled. It has a wide distribution south of the Sahara Desert, 
and reaches a length of fourteen feet. 

The “green" mamba (D. mgusticeps). This, a much smaller species, 
retains its green coloration throughout life, and is not aggressive. 
It inhabits more thickly forested or bush-covered areas than does 
the black mamba, and, in keeping with this preference, is reb- 
tively arboreal. The mouth b never gaped. The dberibudon b 
extensive though less western than that of D. poly le pis. 

Jameson's mamba (D. jawesoni). This species, abo smaller than the 
black mamba, occurs in the lake region and rain forests of cen- 
tral Africa. The coloradon is variable, w'ith green predominant, 
and more or lcs.s black and bro\im evident; the tail is either black 
or black and green. 

West African mamba (1). vrridu). A species of moderate size; green 
with dark-edged scales. 

Transvaal mamba (D. mamba). An unimportant species of the Trans- 
vaal. 


SEA SNAKES 
(Family Hydrophiidae) 

The sea snakes should be thought of as cobra-coral snake reladvcs 
that have taken up a marine life. The aquadc habits of these elapid- 
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like snakes have not changed the tceth^ but have brought about 
marked differences in shape and structure of body, llie tail is 
greatly flattened from side to side* the body more or less so; the 
nostrils are usually located on the upper surface of the snout, the 
nasal passages provided with valves, and the large scales of the belly 
are lacking in many of the groups or genera. Without these belly 
scales, the so-called ventral plates* movement of a snake on land is 
slow and awkward. All sea snakes are excellent swimmers and feci 
so much at home in the wearer that they have developed the habit 
of basking on its surface. They frequent inshore waters* the open 
oceans being a barrier to their distribution. This dislike of the deep 
seas has undoubtedly kept them from spreading throughout the 
warm waters of the world (see page 167). One Philippine species 
(Hydropbis semperi) has even berome land-locked in Lake Taal, 
Luzon, a fresh-water lake. 

Two interesting facts have already been brought out: the sea 
snakes did not give rise to the sea-serpent myth (see page t j}), and 
they live entirely on fishes* chiefly eels (page 144). Many of these 
are spiny, a fact that docs not deter the snake; the spines are elimi- 
nated through the body wall of the snake after the eels have been 
swallowed. 

The sea snakes bring forth the young directly, with the knowm 
exception of a few species of the genus Laticauda that go ashore to 
lay eggs. It is probable that other species of this and related genera 
do likewise. Species of Laticauda and two other genera stiU have 
ventral plates* and can make good progress on land. They arc, in 
short* the sea snakes as yet partly suited to life on land. Dr. Smith, 
monographer of the sea snakes (see bibliography)* puts the thirteen 
species of these three genera aside as a subfamily* which includes 
about a fourth of the known sea snakes and may be looked on as a 
party of conservatives with one foot still planted firmly on land. 

This startling statement can be made about the sea snakes: they 
are at once the most venomous and the most harmless of poisonous 
snakes. Laboratory tests prove that the venom of one species (En- 
hydrina schistosa), for example, is much more toxic than that of 
the Indian cobra* and yet sea snakes almost never molest bathers, 
and fishermen often disenungle them from nets with the bare 
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hands. The bidng-apparatus is inefficient compared with that of 
vipers and the disposition extraordinarily good. 

One habit of at least some sea snakes still calls for explanation 
and that is aggregation in vast numbers, even millions. The indi- 
viduals of such an assemblage lose their usual shyness, refusing to 
dive out of sight at the approach of a ship, for instance. Dr. Smith 
quotes an obscure account describing ''a solid mass of sea-snakes, 
twisted thickly together” extending for some sixty miles at a width 
of ten feet. The species was Astrotia stokesiy large adults of which 
are about five feet long. 


VIPERS 

(Family Viperidae) 

The vipers have developed the most efficient venom-iniecting ap- 
paratus of any reptiles, living or fossil, and this is what sets them off 
from the other snakes. The fangs are so long that, when not in use, 
they must be folded backward and upward to rest against the roof 
of the mouth. In order to accomplish this, the bone carrying the 
fangs had to be shortened to permit rotation, and this shortening 
process eliminated the other teeth that the bone carried. The devel- 
opment of the injeedng-apparatus of course necessitated many ad- 
ditional drastic changes in the skull and teeth. 

The family is readily divided into two assortments or subfami- 
lies, one having a facial pit (Crotalinx), the other without it (Vi- 
perinae). Members of the first subfamily are the pit vipers, those of 
the other the true vipers. This facial pit is so large that it has af- 
fected the shape of the bone bearing the fangs, giving it a deep cav- 
ity into which the pit fits. (Each of these two subfamilies is often, 
and with some justification, treated as a family.) 

To the casual observer, the pit appears as a hole on the side of 
the head between eye and nostril but lower down than both. Ac- 
tually, it is a complex sense organ consisting of two cavities sepa- 
rated by a thin membrane something like an eardrum. Many spec- 
ulations as to its use have been made. Recent experiments indicate 
that it is primarily a sense organ for temperature discrimination; 
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the pit viper is able to detect the presence of wann>blooded prey, 
and bite it effectively. 

The true and pit vipers will be dealt with separately. The for- 
mer occur only in the “Old World, the latter in bodi hemispheres. 
Australia and New Guinea have neither, a deficiency- made up for 
by the ^reat development there of the (venomous) cobra-coral 
snake family (Llapidae). 


PIT VIPIRS 
(Subfamily Crotalin*) 

The pit vipers have an extensive distribution in the New as well as 
in the Old World, but are lacking in Australia and New Guinea. 
They are found from the mouth of the Volga in extreme eastern 
Europe eastward and southeastward across Asia to Japan and well 
into the Malay Archipelago. There is none in Africa or extreme 
southwestern Asia. In the New World, they range from ex tr eme 
southern Canada southward over the rest of North America and 
nearly all of South America. In the West Indies, they occur only 
on Martinique and islands directly south of it. 

With almost a hundred species, or half again as many as those 
of the true viper subfamily, the pit vipers, divided into only five (as 
against ten) genera, certainly do not show proportionately as great 
diversity in habits and choice of environment. They do have cer- 
tain unusual and interesting attributes, abound in the Americas, and 
include some of our most familiar and, perhaps, most notorious rep- 
tiles. I shall take them up by groups that correspond almost ex- 
actly to the genera of science, beginning with the rattlesnakes. 


RATTLESNAKES 

{Crotalus and Sistrurus) 

PLATES 128, 129, 130, 131, 132, 133, 134, 135. 136, 137, ANO 1 38 

Perhaps no snake is more easily recognized than a rattlesnake, be- 
cause every one has a rattle; even at birth the '‘button,” easily rec- 
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ognized as the beginning of a rattle, is present. The rattle is uni(]ue 
not only among snakes, but in the animal kingdom as well. It is a 
sound-producing apparatus with its own special method of growth. 
Several of the bones of the tail have come together to form the core 
of the rattle. Apparently the sound of the ranle serves as a warning 
that enables the snake to avoid conflicts. It might be compared to 
the snarl of a wolf or the growl of a tiger, and it promotes conser- 
vation of venom. Someone has suggested that the rattle developed 
in a country where snakes were often trodden on by large, hoofed 
animals against which the venom had little effect. (See the discussion 
of spitting cobras, page 213.) The uselessness of the rattle in telling 
the age of its bearer has been dealt with on page 1 58. 

Twenty-eight species of rattlers are known, and they arc di- 
vided scientifically into two genera. A large one (Crotalus) is made 
up of species of various sizes and includes all but three of the spe- 
cies. The other genus, the pigmy rattlers {Sistrurus), has only 
small species, as the name implies. For our purposes the two genera 
may be considered as a single group, the differences being of a 
rather technical nature. 

If we consider the total distribution of rattlesnakes, extending 
as it docs from southern Canada through the rest of North America 
and over South America (cast of the Andes) as far as nonhem Ar- 
gentina, we may jump to the false conclusion that the species are 
uniformly spread over this wide area. Nothing is funher from the 
truth. Rattlesnakes arc typically reptiles of the highlands of nonh- 
em Mexico and the adjacent similar though lower country of the 
extreme southwestern United States. A point in animal geography 
is involved here: conditions of climate as we go nonhward from 
the equator remain the same only as lower levels are reached. 
TTicrcforc, the rattlesnake that lives at a relatively low level in our 
southwest experiences climatic conditions similar to those experi- 
enced by the rattler living much higher in Mexico. In southern Ari- 
zona alone about one third of all known species of rattlesnakes may 
be found. 

In spite of the fact that rattlesnakes are most at home in the dry 
southwestern part of Nonh America, several species have wandered 
far afield to live under conditions that are anything but dry. Some 
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have become dwellers of forests and even swamps. None has be- 
come truly aquatic or arboreal, although some enter water occa- 
sionally and even climb a little. I shall give an account of six im- 
p>orrant kinds, the infamous tropical rattier and five species of the 
United States. 

The diamond-back rattlers, the most formidable venomous rep- 
tiles of this country, are the giants among rattlesnakes fisec page 
1 34). Although similar in appearance, these two species bvc in quite 
different types of country, their ranges nor even overlapping. TTic 
eastern diamond-back (Crotalas adamanteus) is a deni/cn of low, 
coastal lands from Pamlico Sound, North Carolina, to and through- 
out F'lorida; thence westward possibly to extreme eastern Louisi- 
ana. It is never found more than a hundred miles from the coast. 
Palmetto flat woods arc its favorite haunt, bur any low, brushy 
country is inhabited as well. It docs not like swamps, but will live 
adjacent to them. 

The western diamond-back (Crotalus atrox) is a reptile of dry 
country and desens. The distribution is several times as great as 
that of its eastern cousin, and largely because of this it may l>e con- 
sidered much more of a menace. Its disposition, if anything, is 
worse. The range embraces the extensive territory beginning in 
central Missouri and eastern (but not far eastern) Texas, and ex- 
tending westward to extreme southeastern California and through 
the Mexican state of Sonora, In eastern Mexico the range extends as 
far south as the state of San Luis Potosi. 

Over the eastern half of the United States the banded rattle- 
snake (Crotalus horridus) reigns supreme except, perhaps, in the 
narrow coastal area of the southeast, where it lives with the eastern 
diamond-back. The fonner is not found in peninsular Florida, and 
therefore the two species live together over a limited area. The 
only other rattlers that occur cast of the Mississippi River arc 
pigmy rattlesnakes (Sistrums) too small to be a threat to human 
life. Fortunately, it is the smaller of the two pigmy species that 
lives in the southeastern states where the danger is greater because 
more people walk around poorly shod and the snake season is 
longer. 

The banded rattlesnake is adaptable, being as much at home in 
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the forests of the Appalachian highlands as in the canebrake of the 
coastal plain. This accounts for its other names: ''timber'* and 
"canebrake'" rattler. It is large, ranking third in size among the rat- 
tlesnakes of the United States; the greatest length is six feet, a fig- 
ure that far exceeds the average. It barely reaches southwestern 
Maine (a state all but devoid of venomous snakes), and ranges 
thence w^estward to the region of Niagara Falls, and southwestward 
to northern Florida. It is not found in the western Great Lakes 
area, but does occur from the Baraboo Hills of southern Wisconsin 
southward through eastern Texas and the western Gulf states. Only 
in the western extremity of its distribution does it overlap other 
large w estern rattlers. 

Our next species, the prairie rattlesnake (Crotalus viridis or 
confluentus), covers the western half of the United States about as 
completely as the banded rattler covers the eastern, the rw^o ranges 
approximating along the 98th parallel in the southern half of the 
country; farther north there is a wide gap between them. One or 
the other of these snakes is found over some nine tenths of the 
country; the areas from which they are absent are scattered and nor 
easily outlined, with the exception of all of Michigan and virtually 
all of Maine and Minnesota. The prairie rattlesnake is the only ven- 
omous reptile of the entire northwestern quaner of the United 
States, a fact that should not be forgotten by people who live in 
that part. 

This species differs greatly in appearance from one part of 
its range to another, and has consequently received no fewer 
than seven subspecific names. I mention this by w^ay of w'aming 
that such names as the Great Basin rattlesnake, the Pacific rattle- 
snake, the Grand Canyon rattlesnake, the midget faded rattlesnake, 
and even others will be found in books about our western reptiles; 
all of these are varieties no two of which will be found in any one 
area. The prairie rattler is quick to strike, and attains a large size, 
the average one being about three feet long, the longest five; some 
of the varieties are much smaller. 

The tropical rattlesnake (Crotalus durissus), or cascabel, as it is 
called in Spanish, has several claims to glory. As the name implies, 
it lives in the tropics; the range, beginning in southern Mexico, cov- 
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crs all of tropical America except that part of South America lying 
west of the Andes. Of course it does not live in the Andes them- 
selves, high country that can hardly be considered tropical. This 
distribution is unmatched in total extent by any other rattler, and, 
indeed, no other kind of rattlesnake is found in the tropics except 
in extremely limited peripheral areas. TItc cascat>el is partial to the 
more arid regions, and therefore the over-all range is deceptive; it 
Is nor found in the rain forests or wet coastal plains 

The tropical rattler is perhaps the most dangerous of rattle- 
snakes. It is one of the largest, being definitely surpassed in size 
only by the two diamond-backs, and its disposition is csjKcially 
bad. The venom is very potent, having a high percentage of the 
ncurotoxic or ncrvc-daniaging clement. It has a special effect on the 
neck muscles; the victim cannot hold the head up. This is the basis 
of the popular belief that this snake “breaks the neck” when it 
bites. 

1 have given in derail the ranges of certain big, important rat- 
tlers that live for the most part beyond the limits of what might be 
called the rattlesnake belt, the far southwestern section of this 
count!*)’ and adjacent Mexico. Outside the limits of this belt, so 
few of these formidable species live in any one place that learning 
the ones that do is simple enough. Within the belt, matters arc en- 
tirely different in two imponant respects; the number of species 
occurring in one place is so great that recognition becomes a prob- 
lem, and, the country being desen or relatively hot and dry, the 
snakes arc largely nocturnal, the combined heat of the soil and the 
sun during the day being too much for them. This last fact should 
l>c kept in mind by those traveling through the southwest. 

The last of the rattlers to be considered, the sidewinder or 
homed rattlesnake (Crotalm cerastes)^ Ls perhaps the most interest- 
ing species from a scientific point of view because it has best 
adapted itself to life in the extreme desert conditioas of the heart 
of the rattlesnake belt; in this respect one might think of it as a 
kind of perfectionist. It is the only rattlesnake with the “horn,*^ a 
soft process that really is a greatly developed scale, the large one to 
be seen just above the eye in most snakes. Tliis probably protects 
the eye from glare of the sun and drifting sand. The horned vipers 
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of the Old V\’orld immediately come to mind. In addition, the side- 
winder ha.s the habit of sinking itself in the sand by means of spe- 
cial movements of the body, and crawling in a manner that avoids 
loss of effort through the shifting nature of the sand (see page iSJ). 
In spite of these means of coping with desert conditions, this rat- 
tler succumbs in about nine minutes to the heat of direct noonday 
sun on open sand. 


PM V I P K, R S W n H O U T R A I M. F S 

(Ay^kistrodofiy Trrmetesurus^ and Lachesis) 

PLATES 139, 140, 141, 142, 143, 144, 145, 146, 147, AND I48 

The next genus of pit vipers, Agkistrodoft or Anchtrodon, makes 
up in variety of structure and habits what it lacks in number of spe- 
cies (eleven or rvvclvc). In si/e, the species vary from the little 
hump-nosed viper of Grylon (A. rwpa) to our own water mocca- 
sin (A. piscivorus), the former reaching a length of only 15, the 
latter of 72 inches. The second- largest. A, acurus, (Kreurs in south- 
ern China and T<mgking; the maximum length is five feet. In choice 
of a home, the s|^>ccics show a remarkable diversity, the extremes of 
which may l)c illustrated by the following facts. Three of the Asi- 
atic species are high-mountain forms living at altitudes of about ten 
thousand feet in the Himalaya Mountains and adjacent highlands; 
one, the Himalayan viper (A. hmalayanus), has l>ccn recorded 
from sixteen thousand feet, which is a level considerably above any 
inounraintop in the United States proper. On the other extreme are 
our water nuiccasin of aquatic habits, and the .Mexican moccasin 
(A. hilineatus) of Mexican and Central American (tropical) low- 
lands. As already implied, the range of this remarkable genus is ex- 
tensive; in fact, the distribution of the whole group of pit vipers 
given on page 217 delimits the Old World range; in the New 
W orld, there arc but three species: the two just mentioned and the 
copperhead. I'he range of one (the Mexican moccasin) has been in- 
dicated, and the other two will be dealt with in some detail below. 
A certain degree of reproductive versatility is shown, some species 
of the genus laying eggs, others bringing forth the young directly. 
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Tfic water moccasin or cottonniourh (. 4 . piscivorus) is the cen- 
ter of the greatest confusion to be found among our snakes. Unfor- 
tunately, there is a widely distributed group (the water snakes, 
genus Natrix; see page' 194) with somewhat similar habits and, of- 
ten, a more **ugly*' appearance than the true moccasin. All over 
the eastern United States these harmless snakes are mistaken for 
mocca.sins, and slaughtered mercilessly. ITicy do not have the pit 
in the side of the head (see page 2 16) nor movable fangs in the iront 
of the upper jaw. It will help to rcmeml^r that the cottonmouth 
li\cs only in the southeastern and Mississippi lowlands. The range 
begins in extreme southeastern Virginia and embraces the coastal 
plain and the edge of the Piedmont Plateau southward throughout 
Florida and on westward to include approximately the southeast- 
ern half of Texas. In the Mississippi River lowlands, it ascends as 
far as north central Missouri, avoiding the Ozark Plateau, and 
reaching Monroe County of sc^uthwestem Illinois. Beyond the lim- 
its of this range all “water iiuK'casins” arc harmless snakes, no mat- 
ter who says they arc dangerous. 

The moccasin lives in or near water. Its appetite Is broad; cold- 
blooded animals, including fishes, other reptiles, and frogs, arc pre- 
ferred, but mammals and birds arc also eaten. From four to fifteen 
young arc bom at a time. Tlic bite is occasionally fatal to man. 
(iangrenc is a common secondary result of the bite. 

The L'nglish ns^mc of the copperhead has for decades actually 
ser\cd a better purpose than has the technical name. The genus is, 
of course, Agkiytrodon (or Ancistrodon), the species mokeson or 
comorrrix, defending on the date of the book or article consulted. 
The copperhead may be thought of as the little villain among ven- 
omous snakes of this countr)^; it snoops around and bites persons 
when they least expect it. A friend of mine lived for years in one of 
the wildest regions of our southeastern states, where his children 
were never harmed by snakes; he moved to a citv*^ of the coastal 
plain, and there one of his children was promptly bitten by a cop- 
perhead in the back yard within the city’s limits. A large rattler is 
conspicuous and usually gives warning; the water moccasin is large 
and lives in or near water; the copperhead, in contrast, abounds in 
almost every type of country, and persists near human habitations. 
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Fortunately, the bite of the copperhead is not normally fatal to 
adult human beings. 

The copperhead ranges widely over the southeastern states with 
the exception of Florida, where it is almost unknown. Its northern 
limits are indicated by a line starting at the northeastern tip of 
Massachusetts, extending to Pittsburgh and thence to the southeast- 
ern comer of Nebraska; its western by extending the line on to the 
Great Bend of the Rio Grande River. This pit viper differs in col- 
oration from one pan of its range to another, and has therefore 
been christened four times for scientific purposes. The average 
adult is barely three feet in length, the largest a few inches more 
than four. The catholic appetite is satisfied by small warm-blooded 
animals as well as small cold-blooded ones that even include insects. 
The average number of young bom at a time is five. 

The final assortment of pit vipers, a few more than fifty species, 
is found in both the New World and the Old. These snakes have 
long been divided into two groups, Trimeresurus of the Old 
World, and Bothrops of the Americas. As no one has ever shown 
any but a geographical basis for this division, the whole assortment 
should probably be placed in the one genus, Triffteremrus, ITicse 
snakes are essentially tropical reptiles, found in the New' W^orld 
from the low, hot coasts of Mexico southward through South 
America, including the Lesser Antilles, to Argentina; in the Old 
World from the Indian Peninsula and adjacent territory, including 
Ceylon, eastw ard and southeastward through Asia, including south- 
ern China, and the Malay and Philippine islands. There are some 
twenty-two species in the Old World. 

The habits vary considerably from species to species; many are 
arboreal, whereas others live on the ground; both live-bearing and 
egg-laying methods of reproduction are met w*ith. I found females 
of one kind {Trimeresurus monticola) in southern China guarding 
eggs laid in nests roughly rounded in shape, and made in piles of 
shredded bamboo waste. 

The many species of the New World together form an impor- 
tant part of the South American snake fauna. By far the most fa- 
miliar kind is the notorious fer-de-lance (Trimeresurus or Bothrops 
atfox) . This, the giant of the genus (see page 1 34), sometimes called 
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*'barba amariila,” ranges from the hot tropical coasts of Mexico (the 
state of San Luis Potosi on the east, Oaxaca on the west) southward 
over tropical South America to northern Argentina* Islands of the 
Lesser Antilles arc also* inhabited. It is ubiquitous, being as much at 
home in forests as in open country, or even cultivated fields. 

The last, but by no means least, of the species to be considered 
is the bushmaster, the giant among pit vipers (sec page 1 34), a snake 
so different from its relatives that it is set off in a genus by itself and 
known as Lachesis muta. The range begins in coastal Costa Rica, 
ends on the Brazilian coasts in the state of Bahia, and includes the 
island of Trinidad. It lives in humid forests, especially in the vicin* 
ity of rivers. The young hatch from eggs, whereas all other New 
World pit vipers bring forth their young directly. 


TRUE VIPERS 

(Subfamily Vtperinae) 

PLATES 149, 150, 151, Ijr, 153, 154, AND I55 

The true vipfjis comprise an assortment of snakes that have tried 
everything; though few in number of species, they have become so 
diversified in structure and habits that about all left for them is 
adaptation to water. Their diversity is the more astonishing in view 
of their continuous Tange, which is confined to the Old World, and 
covers Africa and all of the Euro^^ean and Asiatic mainland suitable 
for snakes (see page 167). They have not reached Ireland or Japan. 
In the Malay Archipelago they arc but jKJorly represented by one 
species (Russell's viper, Vipera russelli) on java and two small 
islands. 

When closely related animak differ so much over an appar- 
ently continuous area, we look for an explanation; something must 
have served to separate groups and allow them to evolve in various 
directions. Great expanses of water arc the most obvious barriers, 
hut none exists in the area where the true vipers are found. The 
Mediterranean Sea is not the barrier one might expect it to be; 
many European species live in the northern coastal region of Af- 
rica, but do not pass the desen lying to the south. A glance at the 
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proper type of map will show, however, that barriers do exist in 
the form of mountains and cold highlands as well as hot deserts* A 
continuous barrier made up of these elements stretches right across 
the land mass of Africa and Eurasia from Tibet through northern 
Africa. 

Taking a broad view of our true vipers, and omitting unimpor- 
tant details as well as technical names, we can bring our some salient 
facts and correlations. One lot of species made use of the temperate 
area from Europe across central Asia to its eastern coast. Another 
lot of about the same number of species took to the dcsen part of 
the barrier just delimited and became able to live under conditions 
of dryness. You might say that these optimists turned stumbling- 
blocks into steppingstones; certainly they made use of an area not 
perfectly suited for serpent life. A third lot, which far surpasses the 
other two in diversity and number of species, appropriated the for- 
ests and savannas of Africa, where they found ideal conditions. 
The little overlapping involved in this broad view of the true vi- 
pers does not spoil the main picture, and will be pointed out below. 

This highly simplified view needs amplification that w^ill empha- 
sixe interesting facts about the well-knowm genera and species. 
Snakes of the European and central Asiatic lot belong to one genus 
{Viper a), with seven of its ten species found in Europe. There is 
a slight spillover of the genus into extreme northern Africa. Only 
one species, Russell’s viper already mentioned, is a part of the true 
viper fauna of tropical Asia; the others live in southw^estem and 
central Asia. The outstanding member of the genus is the common 
European viper {Vipera heruf)^ a reptile that has one of the most 
extensive of ranges; it is found from the British Isles straight across 
Eurasia (north of the central barriers just discussed). The species 
of this temperate lot arc relatively normal in appearance and hab- 
its; the wandering off of Russell's viper into the tropics is the most 
radical thing any of them did. 

The desen optimists, a lot w^ith scarcely as many species as Vi- 
pera, have been divided into four small genera, so diverse arc they 
in structure. Most of them can be recognized at once by the pe- 
culiar lateral rows of scales set at an angle to those of the other 
rows. Although as a rule the species have limited ranges within the 
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desert region common to Africa and Asia, one kind, the fanwna 
saw-scaled viper {Echis carhuuus), has burst the desert boundary 
and extended its range into dry country from Ceylon through pen- 
insular India westwarcT to the region of the equator in Africa. Tbit 
vicious reptile is protectively colored and has the unusual habit ol 
making a noise like violently boiling water. When annoyed, ft in- 
flates the body, throws it into a figure-eight, and rubs the oblique 
lateral scales against each other. The inflation of die body and the 
saw-toothed keels extending dowo the middle of the scales are re- 
sponsible for the vibration and friction that produce the sound. A 
pot of boiling vipers would not be the kind of brew to tamper with. 
Kipling wrote of this snake in his story of Rikld-dkki-tavi, the 
mongoose, mistakenly calling ir a “Karan" (krah). 

In southwestern Arabia and rhc desen of northern Africa 
the third and big lot, the African true vipers, slightly overlaps the 
desen lot, but the vast majority of the species of this third lot are 
by no means desen animals. The notorious puff adder (Bitis lacbe- 
sis or triettnt) is the one that ranges so widely over Africa and ad- 
jacent Arabia, showing a remarkable ability to adapt itself to dif- 
ferent conditions; rain forests are about the only environment it 
shuns. This and a few other species of the genus are the big, chunky 
vipen so familiar to the traveler in Africa. The giant among them, 
the Gaboon viper {Bitis gabonica), reaches a length of six feet and 
a weight of at leas* eighteen pounds. The fangs may be nearly two 
inches long. In contrast to its formidable appearance, the species is 
remarkably docile, some individuals allowing themselves to be car- 
ried about freely without biting. 

The three remaining genera of «nir third and African lot well 
illustrate the diversity already referred to. The night adders, mem- 
l>crs of the small genus Causus, look like ordinaiy harmless snakes, 
arc nocturnal, and, in conrra.st to mmr true vipers, lay eggs and 
subsist largely on cold-blooded prey. The enormously developed 
venom gland extends far back from the head into the body. The 
burrowing vi^Krs constitute the single laige genus (twelve species) 
of true vipers, Atractatpis, and match the night adders in being un- 
viperlike, an appearance belied by huge fangs; in fact, no snakes 
have proportionately larger ones. The two groups are also similar 
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in the method of reproducing by means of eggs. When the burrow- 
ing vipers took to subterranean habits, they departed from the nor- 
mal viperine way of life, to put it mildly; 1 know of no other 
group of burrowcrs an>ong the vipers, either true or with pits. The 
last African genus of true vipers, Atheris^ is a small one of arboreal 
species of the rain forests. Tliey are typically viperine in appear- 
ance, and predominantly green in color, so that they match the foli- 
age. These tree vipers cinch the claim that in Africa the true vipers 
have invaded all non-aquatic environments; trees and bushes, the 
surface of the ground, and the sub-surface. 

South Africa, in spite of its latitude, has an abundance of true 
vipers; among the typically African genera, only the tree vipers, 
which are snakes of the tropics, do not occur. 

For the sake of completeness, I shall mention the stray unviper- 
like true viper Azemiops of Upper Burma, southern China, and 
adjacent regions. Little is known about this primitive rarity. 
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ft 

ORICHN AND STRUCTURE 

Although i he lizards can be traced back to their origin some hun- 
dred and fifty million years ago in the Jurassic Period, they are not 
ancient as reptiles go. The dinosaurs, for example, had already 
reached a high state of development in Jurassic times. In the fol- 
lowing period, the Cretaceous, lioth lizard and dinosaur made great 
progress, the former in the water, the latter on land. This early de- 
velopment of lizards reached a cliiiia.\ in the marine mosasaurs, 
world-w'idc in distribution and often gigantic in proportions, aver- 
aging in length fr(»ni fifteen to twenty feet. This tendency of the 
lizards to bcc«)mc atjuatic ended abruptly, mosa.saur and dinosaur 
fading out rapidly at the end «>f the Cretaceous. The monitors of 
today are more like those ancient mosasaurs than are any other liv- 
ing lizards, and, oddly enough, the snakes seem to have sprung 
from monitor stock. The love of water and its vicinity, developed 
so early in lizards, is scarcely discernible today, and all the other 
groups of reptiles show stronger aquatic tendencies than do the liz- 
ards. In fact, the modem lizard is an especially conspicuous part of 
the desert’s fauna. 

The lizards as a whole did not, however, fade out of the picture 
along with the mosasaurs and other water-loving types of the good 
old days; they continued to evolve, throwing off distinctly new 
branches such as the aberrant worm lizards (Amphisbaenidx) and 
the astonishingly different and virile suborder, the snakes. The main 
line of descent showed plenty of vitality by developing into fami- 
lies, many of which are today still showing tendencies to acquire 
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new attributes and produce an abundance of species, or to “speci- 
ate/’ as modem terminology expresses it. 

Before taking up the more interesting aspects of lizard struc- 
ture, I shall draw a few comparisons between snake and lizard. The 
snake seems to be a bundle of specializations, the salient aspects of 
its structure being inseparably bound with function; this reptile 
has committed itself to a particular way of life. In the discussion of 
snake structure on page 139, I have brought out the close associa- 
tion between the snake’s method of locomotion and its lack of 
limbs, its slender form, its great number of ribs and of vertebnt; be- 
tween feeding habits and the shape of its teeth, structure of its skull, 
and its lack of limbs. Such a close bond between form and function 
cannot be shown for the lizard, which has never been willing to 
commit itself to a one-track way of life. To the lizard, unequaled 
among other reptiles in variation of stmeture, variety of form and 
function is the spice of life. 

The most obvious as well as the most astounding lack of stabil- 
ity in lizard anatomy is the incredible variation in degree of limb 
development, which runs the w^holc scale from a type with four 
large, powerful ones down to many with limbs too degenerate to 
function well, some without any at all, and a few in w^hich even the 
internal supports, the girdles, have become vestigial; the shoulder 
girdle may even disappear altogether. In writing about lizards this 
subjea cannot be avoided, and I hope that the reader will be indul- 
gent with me if I bring it up too frequently. 

Instead of always having a glassy stare like that of snakes, the 
lizard may look out between w'ell-dcveloped lids, the lower one 
movable; it may peek through a transparent disc in the more or less 
fixed lower lid; it may stare like a snake through a permanent trans- 
parent covering of the entire eye; or, as a borrower, it may peer 
through scales covering the eye and prot>ably all but shutting out 
the rays of light. The histories of these different types of eye cov- 
erings are complex; some of them have developed over and over 
again, first in this group and then in that, and the evolution of a 
given type has not necessarily taken place in the same way. The 
type that gives the glassy scare has repeatedly come about in the fol- 
lowing manner. First, the lower lid acquires a window, and this 
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grows larger and larger until finally the lid becomes fixed to the re- 
duced upper, and the window replaces both lids as an immovable 
convex cap. Evolution has taken the opposite direction among the 
few geckos (Eublepharis) with movable lids. These apparendy dc* 
veloped from a peripheral rim of tissue that surrounded the iixed« 
transparent disc of nearly all gedcos. The rim first grew inward and 
then became folded into an upper and lower lid. Just what hap- 
pened to the transparent cap or disc is not evident. 

The ear of Itaards varies greatly in structure, though its varia- 
tions can scarcely be comparable to those of limbs and eyes. Super- 
ficial examination of many species of lizards will reveal one of the 
four following conditions in each: a large tympanum or eardrum; 
a cavity leading to a drum; a shallow depression that dissection will 
prove to be a tympanum covered with scales; or no ear whatsoever. 
Internal conditions roughly parallel the external; at one extreme, 
the ear is well developed and functional in its usual way; at the 
other, the loss of the tympanum is accompanied by a corresponding 
filling in of the cavity of the middle ear, and the disappearance or 
rearrangement of certain important structures. The lizard ear at 
this extreme is comparable to that of snakes, and certainly cannot 
function as an apparatus for the transmission of sound waves of 
the air. 

Certain differences between lizard and snake should be pointed 
out. Putting aside real technicalities, we have difficulty in drawing 
a sharp line betu cen saurian and serpentine structure. Nevertheless, 
we can name a useful combination of characteristics of these two 
suborders: 

The vast majority of lizards have relatively short bodies and 
four limbs. No snakes have front limbs, though vestiges of hind 
limits in the fonn of spurs arc evident in some. 

By far the greater number of lizards have movable eyelids, 
structures never possessed by snakes. 

Few lizards have a long, deeply forked tongue that is drawn 
back into a sheath. This is a characteristic of snakes. 

Nearly all lizards have some sign of an external ear, whereas no 
snake has any sign of such. 

The two halves of the bony part of the lizard lower jaw are 
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firmly united where they meet in front; these halves in snakes are 
joined by a ligament that allows them to be stretched widely apart 
during the swallowing of large objects, a feat that lizards cannot 
perform. 


AGE, SIZE, GROWTH 

Major Flower’s extensive studies of the age of animab have al- 
ready received much attention (see page 131) and will therefore be 
briefly dealt with here. Only two lizards appear in his list of fifty- 
flve reptiles definitely known to have survived 20 or more years of 
captivity. One of these is the slow-worm of Europe, a legless an- 
guid technically known as Anguis fragilis; the other b Cunning- 
ham’s skink (Egemia cumingbami; Plate 197) of Australia. The 
first lived 32, the second 20 years. The list of fifty-five is, as might 
be expected, largely made up of turtles, the Methuselahs of reptiles, 
although ten snakes manage to make the grade. Elsewhere there are 
additional, though scattered, records of lizard longevity, but these 
do not alter the picture. For instance, the San Diego Zoo kept two 
European glass snakes alive for 25 and 14 years, thus establbhing a 
record. Just why these limbless anguids do so v^ ell in confinement 
is hard to say. It is also impossible to come to a satisfactory conclu- 
sion as to the relative life spans of snakes and lizards: it is possible 
that snakes hold more records because of the greater attention that 
they receive. 

The true chameleons (Chamseleonidx) make irresistible pets; 
some have been kept in captivity by scientists during a period of 
more than a century. For example, during the years 1870-1907 four 
hundred and ten individuals were received at the London 2 kK>logi- 
cal Gardens. In the Giza Zoological Gardens of Egypt, these rep- 
tiles have been kept under conditions almost exactly matching those 
of their native haunts. Notwithstanding all thb, the captive true 
chameleon rarely lives two years, almost never as long as three. 
Only four of the horde kept at the London Zoological Gardens 
pa.ssed the two-year mark, and but one of these survived for three* 
Tlie logical conclusion is that these lizards simply have a short span 
of life. If this is true, we have the turtles at one extreme of reptile 
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longevity, the true chameleons at the opposite, there being little ev- 
idence of such an excessively short span of life in any other reptiles. 

In the United States, at least, scarcely anybody gets excited 
over the size of lizards. One patent reason is that few people live an 
the parts of this country where lizards abound, and vice vena.' 1 
refer, of course, to the gteat numben of Uzards in the sparsely set- 
tled soudiwestem states and the huge human poptdation of the 
East, udiere lizards are less abundant and much Im coa^ticuous. 
The hopeless confusion of lizards with the innumend»le salamandert 
of our eastern woodlands adds gready to the lack of clear thinldi^ 
about lizards. No doubt in many parts of the world where large 
lizards are common, there is great concern over their size. I doubt 
that diis ever compares with the interest in snake dimensions, be- 
cause the lizards are ahnost never dangerous as the snakes so often 
are. A bright side of this picture is the greater possibility of getting 
accurate information on lizard size, the human imaginadon playing 
fewer tricks with this than with snake lengths and girths, llte ex- 
pression “as b^ around as my arm” or “leg” is not inevitably ap- 
plied to the lizard just encountered. 

The lizards have their giants just as do the snakes, and these are 
the moniton (V'aranidx). The largest of these is the Komodo 
dragon with its great bulk and lo feet nf length (Plate 214). In 
spite of this, it is not a dangerous animal. The greatest range in 
size is also found in this family, which includes species only 8 or 10 
inches long. The largest of monitors may be fifteen times as long 
and weigh thirty-seven hundred tintes as much as the smallest. 

Chiefly on the basis of maximum size of the largest species, we 
may arrange the lizard families in an evenly graded series. After the 
monitors come the iguanids, headed by the common iguana of the 
American tropics, a creature that reaches a length of 6 feet 7 inches 
and, to its sorrow, has meat with a delicate flavor; many other igua- 
nids reach a good size. Next we may name the agamids, saurians of 
the Old World. They are close rivals of the iguanids; although no 
agamid approaches the ctmimon ^uana in length, several of them 
are in the )-to-4-feet class. The teiids, a New World family, also 
include species of this size rank and must be listed next in order, 
though definitely below the agamitb. The teiids have many very 
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small spedcs affectionately known to specialists as “micro-teiids,” 
some of them attaining a length of only ) or 4 inches. Here we 
might draw a line and put all the major groups mentioned so far in 
a classification informally designated as large. 

It now becomes increasingly difficult to line the families up on 
this basis of maximum size of species. The anguids (glass snakes 
and relatives) as well as the Gila-monster family (only three spe- 
cies) must be credited with ■ yard of length, and the prehen^- 
tailed slunk of the Solomon Islands approaches such a dimension. 
The rich skink family, like the teiids, can boast of an array of 
midgets. To conclude our second informal size classification, which 
1 shall call lizards of medium dimensions, we must name five fami- 
lies, all of them including species about z feet long: the chameleons, 
die gerrhosaurids, the lacerdds, the worm lizards, and the snake- 
lizards. 

A single major family remains to be considered, the geckos, a 
varied assortment with a world-wide distribution; a few species, 
relatively gigandc to other geckos, attain a length of about a foot. 
This family shares with the true chameleons the distinction of hav- 
ing the smallest of lizards, each including one not exceeding 1.} 
inches in total length. The remaining families belong to this maxi- 
mum-size-more-or-less-one-foot classification. Only one of these, 
the girdle-tailed lizards of Africa, comprises more than a dozen 
species. 

In the United States the longest lizards by far are the glass 
snakes, with a usual length of somewhat less than ) feet (42.6 inches 
is the record). These slender reptiles are not as impressive as the 
chunky and shorter Gila monster (Plate 215) and the chuckwalla 
(Plate 179), the former with a maximum length of about 2 feet, the 
latter several inches shorter. None of these compares with the com- 
mon iguana, the giant of the New World, which, as stated, grows 
to be more than 6 feet long. Compared with the snakes, even these 
relatively gigantic lizards are mere midgets: a snake that does not 
attain the length of our largest lizards is classed as a small species. 
I cannot resist pointing out the fact, probably a mere coincidence, 
that the longest of our native lizards are legless species. 

Although the growth of snakes has been investigated much 
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more often than has that of lizards, some good studies of the latter 
living under natural conditions can be cited to show that they, too, 
waste little time in becoming mature and reaching a good size. The 
western skink (Eumeces skiltonianus; Plate 199) of North Amer* 
ica, for example, is about an inch long (head and body) at hatchiag 
and doubles its length in a year. Most of the growth t^es place dur- 
ing the lirat three months of life; by the time it is two years old it 
measures only two and nine-sixteenths inches and the next year’s 
growth amounts to little. Some indiiiduals may breed when two 
years of age, though moat of them do not do so until three. After 
maturity is reached, the normal period of survival is probably five 
or six years and the greatest about nine. These periods must not be 
confused with potential longevity, which no doubt is much greater. 
Data for our prairie skink (Eumeces septentrionalis) are surpris- 
ingly similar. 

Our Pacific fence lizards (Sceloporus occidematis) hatch at a 
head-body length of one and three-sixteenths inches and a weight 
of less than a gram; most of the growth takes place between the 
first and second hibernations, August being the height of the hatch- 
ing season. .At the end of the second hibernation they arc sexually 
mature, and many of them can scarcely be distii^ished in size 
from the adults. 

As a sample of growth under specialized climatic conditions, a 
chapter from the life histoiy of the yucca night lizard (Xantusia 
vigHis) is suitable. In the .Mojave Desert, southern California, Mal- 
colm R. Miller studied a populatbn of these nocturnal reptiles. The 
head-body length is seven eighths of an inch at birth in September 
and eXtober, and growth is slow during the first year. The most 
rapid growth takes place in the spring, when food is more abun- 
dant. At the end of the first year, the length has increased to only 
one and one-eighth inches, to one and three-eighths at the end of 
the second, when males are sexually mature; females do not become 
so for another year. 

Growth of the American chameleon (living in the vicinity of 
New Orleans, Louisiana) has been studied with considerable care, 
and its rate determined as one that no doubt approaches the maxi- 
mum for lizards. The hatchling’s head-body measurement is fifteen 
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sixteenths of an inch, and the rapid growth increases this nine six- 
teenths of an inch by winter, at least in those that do not hatch iate« 
The extended bree^ng season causes considerable variation in the 
amount of growth before hibernation. The average female be- 
comes mature when about a year old and one and thirteen-six- 
teenths inches long; the males require another year to reach ma- 
turity, and are then relatively large (two and three-eighths inches 
from tip of snout to anus)* 

The geckos, remarkable lizards in so many ways, give us a 
growth-rate record that probably is not surpassed by any other liz- 
ard. Dr. Fred R. Cagle studied on Tinian Island, of the Marianas 
group, Hemidactylus gamoH^ a species (head-body length about 
two and a half inches) distributed from Aria into the islands of the 
PaciSc Ocean. Individuals released and recaptured showed, when 
young, the average ability to increase the head-body length at the 
rate of three fourths of an inch per month. Although this was not 
kept up for long, calculations also taking into consideration subse- 
quent rates indicate that sexual maturity is reached from thirty to 
forty days after hatching. 

As practical methods of age determination in reptiles arc few, it 
is wonh mentioning here the possibility of discerning the age of liz- 
ards having osteoderms (bony plates in the skin; see page 243). Dr. 
Oliver studied the changes these plates of a skink undergo with 
growth, and concluded that the changes may be correlated with 
age. 


ENEMIES AND DEFENSE 

From a broad point of view there is much resemblance bemeen 
lizards and snakes in methods of dealing with enemies: both arc 
great bluffers that, in attempting to inspire fear, use tactics involv- 
ing changes in shape, movements of various parts of the body, and 
emission of simple sounds such as hisses. Lizards, as well as snakes, 
are also masters at the an of flight and concealment. I shall nor re- 
peat here any of the generalities given in the section on snakes or 
the details of aggressive behavior that may be found throughout the 
discussions of the various lizard families. I shall, however, point out 



General Account 

some of the ways in which these n%'o major reptile groups stand A 
sharp contrast to each other. 

First, in regard to the enemies, most camivorom animals fond of 
snakes like lizards equally well The point of interest rests in the 
predator-prey reladonsh^ between the lizards and snakes thcii- 
selves, and right here lies the mb for the poor lizards: became o| 
the serpentine speciatization in large, long meals, lizards are ideal 
items on the snake menu, whereas the sn^e is not especially well 
shaped to satisfy the appetite of the hungry lizard. My study of 
feeding habits of the seventy-six species of the snakes of China 
showed that no fewer than twenty-five were then (1955) known 
to eat lizards. More detailed study will no doubt greatly increase 
this number. 

Next, many snakes have their venom for protection, and, in this 
regard, have left nearly all the lizards far behind; only the Gila 
monster and the Mexican beaded lizard, mcml>ers of the same small 
family, arc definitely known to he venomous. To make up for this, 
os it were, numerous lizards have their ostcodcims, small bones, im- 
bedded in the skin. \N*hcn all the scales arc underlain by osteo- 
dcrniv, a vcntable armor is formed, as with the skinks and anguids. 
In greater or less nuniliers and various degrees of development, 
these lK)ny plates iKCor s|>oradically among about half of the re- 
maining families of lizards. The skin of the snake is not reinforced 
by bones, although some burrowing species have a relatively hard, 
pcjlishcd skin that might seem to be. This, an attribute of sub- 
surface life, is shared bv burrowing lizards with or without t^teo- 
derms. 

Finally, among the maj<ir groups of backboned animals, the liz- 
ards stand (Hit as having made great use of the tail in defensive tac- 
tics; it may even l>c that no other group, except (Krhaps the croco- 
dilians. can come up to them in thh. respect. ITic snakes have 
concentrated on the head end, developing the art of biting to an 
extreme degree in their various types of strikes and their complex 
ways of injecting venom. The bites of lizards arc an\^hing but com- 
plex. 

Let us see what the lizards have been able to do with the caudal 
appendage. First for originality, usefulness, and extent of applica- 
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don comes tail-droppii^. This method, unique among living tep* 
dies, is so interesting that I easily could take up mo^ more than 
the available space discussing it. When seized by an enemy, a lizard 
with a fn^e tail simply comes in two, an act that is most discon* 
cerdng to the predator. The confusion is gready enhanced by dM 
severed tail’s lively contordons; it makes little difference whether 
the animal itself or the tail has been seized. In the former case, sight 
of die twisting and sometimes brightly colored tail tempts the ag* 
gressor to release the body and go for the tail; if the tail is seized, 
the body will likely escape before detection of the error. 

Tail*dropping is used most effeedvely and generally by the 
skinks, the geckos, and the anguids (the glass snakes come here), 
although various other families also resort to this trick. It is ex- 
tremely hard to capture whole a lively lizard with an especially 
loose tail. At times it even seems that the tail is actually thrown 
off, so litde is the resistance required to spring the mechanism. 
When the tail is from two to three dmes as long as the body, the 
creature appears to break itself in two rather than merely drop the 
tail. The glass snakes of the United States are the classic examples 
of long-tailed lizards with loose tails; some of the snake-lizards of 
the Australian region doubtless would be close compedtors for 
honors. 

This loss of a whole part of an animal obviously calls for special 
adaptanons in bone and muscle. It might be reasonably assumed that 
two vertebrz of a tail simply separate at their joint, but such is not 
the case, for a vertebra itself comes apart at a predetermined place 
where a partial split is always present. This split may Ik either at 
the middle of the vertebra, or near one end. llie muscles also sepa- 
rate neatly, leaving, on the stump, a series of cone-shaped depres- 
sions that do not bleed profusely. Cells at the point of fracture have 
the ability to grow, and thus a new, though imperfect, tail is 
formed. 

At the other extreme from relinquishing the tail is the develop- 
ment of it into an effective weapon, a spiny appendage that would 
severely damage an unprotected human hand and lacerate the 
mouth of other enemies. Formidable tails hasre been developed in 
the girdle-tailed lizards of Africa, the agamids, and the iguanids. 
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Any of die numerous species with a spiny tail will use it at close 
quarters by vigorously switdiing it about; a few of these well* 
armed saurians go further than this, as described on pages 2B6 and 
31 i.Tbe monitors (Varanus) are popularly believed ro lash severely 
with the tail, and it is easy to see how the Uvely tail>waving of theie 
gigandc lizards has inspired fear. Such movements are actually part 
of an elaborate bluffing procedure; an ordinary pair of trousers is 
sufficient protection for even the most timid person being ’‘lashed” 
by an angry monitor. Numerous other species of Ikards move the 
tail in various ways as part of their bluffing antics. 

Before leaving thn subject I must mendon the fascinating, 
though somewhat technical, paper by Dr. Robert Mertens of the 
Scnckenbergische Naturforschende Gesellschaft, Frankfurt am 
Main, on the warning and threatening andcs of reptiles. This work 
is listed in the bibliography. 


FOOD AND FEEDING 

The feeding habits of lizards are not nearly so imercsdng as are 
those of snakes. The rea.son for this Ls obvious: lizards seize, over- 
power, and devour food after the fashion of many other higher an- 
imals. Neither highly specialized teeth such as hollow fangs, nor rhe 
ability to constrict and swallow reladvely large prey is possessed by 
lizards. In some groups of lizards the teeth of one sjiecics may var^' 
in shape to about the same degree as those of human teeth, but this 
is not to be compared with the differences found among snake 
teeth. Even the venomous Gila monster and Mexican beaded lizard 
have only simple, grooved teeth. 

The tongue of the lizard partly makes up for this comparadve 
lack of spccializadon. Whereas the vast majorit)' of snakes have ex- 
cessively slender, foriced tongues, the tongues of lizards range in 
form from deeply forked slender ones, comparable to ffiat of a 
snake, to short stumpy structures barely nicked, or even without a 
nick, at the dp. So great and constant is this variadon that the 
tongue it often used in distinguishing one lizard family from an- 
other. Some tudtr tongues are also superior to those of snakes in 
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the possession of a sense of taste as well as of touch, and, if thick 
and strong, in being useful for the manipulation of food as well as 
for drinking. Lizards also make use of Jacobson’s Organ much at 
do snakes (see page 142). 

As there are plant- as well as animal-eaters among lizards, two 
types of approach to food exist. In an animal that consumes only 
the tender, readily setxred parts, walking up to plants and eating 
them calls for no special method. The carnivorous lizard, on the 
other hand, must have a m^hod, especially if the prey is active. 
Aside from the use of the tongue in trailing, the method is simply 
one of overtaking and seizing with the jaws. The great agility of 
most lizards makes this method successful enough. Only the true 
chameleons have gone to the opposite extreme to develop the gen- 
tle art of very cautious stalking. Correlated with this stalking is the 
one great specialization in lizard feeding, the chameleon’s popgun 
tongue (Plates 191 and 192). This unique apparatus, described on 
page 288, would be the horror of the African and Madagascan jun- 
gle if chameleons reached the dimensions of the larger crocodilians. 
Imagine walking through the forest only to find yourself instan- 
taneously trans[>orted to the o|Kn jaws of a perfectly camouflaged 
monster lurking some forty feet away. 

Lacking the ability to constrict powerful prey or to kill it by 
means of the injection of venom (with the two exceptions noted 
above), the carnivorous lizard must tie satisfled with relatively 
small victims that can be swaltou cd whole or chopped up with the 
strong jaws. True or |iersistcnt chewing is not employed, although 
the chopping process may resemble it. 'Fhe upper as well as the 
lower jaw moves freely. A long-necked lizard such as a monitor 
will make a rat pass down the neck in much the same way that a 
snake does, and, indeed, the monitors are more snakelikc than other 
lizards. It is in them that the true scqicntine tongues are seen. 

The numerous lizards with herbivorous tendencies and the very 
few that subsist on little else but plant matter rarely show special- 
izations, eating what is available. The notable exception is the ma- 
rine iguana that ears seaweed exposed at low tide on the GaUpagos 
Islands (see page 273 ). In general the carnivorous lizardsl'rdevour the 
animals that are most really secured, namely insects, spiders, and 
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ocher invertebrates of suitable size. A few cases of specialization ara 
pointed out in the treatments of the families. It Should suffice to 
mention here two interesting cases, one extreme, the ocher less so. 
The extreme case is that of the caiman lizard of Soudi Ameriot 
(Plate 207) with its snail and mtwel diet and speciai crushing teilfti 
(see page the other, the mountaiti stream lizard of China 
(page 318), which includes fishes as well as tadpoles m its unusual 
diet. The fondness for ants shown by homed toads may be deed as 
an example of a diet that, from the human point of view, is revok- 
ing. The remains of as many as fifty-two ants have been found in 
a single horned-toad stomach, and a popular pastiine in our south- 
west is placing one of these lizards on an anthill to watch it snap up 
the inmates as they emerge. 

There are various rare feeding specializations or, at least, spe- 
cializations rarely detected. One of these is seasonal differences in 
diet, such as that of the crested lizard mentioned on page 276, and 
there must of necessity* be diets correlated with ages of predators. 
Some common lizards succeed in keeping their feeding habits 
hidden. Only in very recent years have reptile men begun to de- 
tect the true diet of the Gila monster in spire of the fact that it was 
exhibited in a zoo more than seventy years ago and has since been 
popular with zoo men. It is now becoming evident that this slug- 
gish lizard, which has long been known to thrive on a diet of raw 
eggs and meat, specializes in the eggs and hatchlings of birds and 
the helpless young of mammak. l>idenrly it has learned to find in 
the desert nourishment not only delicate, juicy, and palatable, but 
with little or no ability to escape even the most sluggish of pred- 
ators. 


REPRODUCTION 

There are striking similarities between the way snakes and lizards 
reproduce, and this is what we should expea to find in such closely 
related animals. The reproductive organs of lizards, the penes, are, 
like those of snakes, paired and housed in the base of the tail. In 
structure they ihow no basic difference, and are much less diverse, 
never attainii^ the extreme peculiarities so often seen in snakes, 
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The sexing of lizards by the swelling in die rail caused by the penes 
is relatively difficult in some types because the bony plates (osteo- 
derms) of the skin keep the penes from making an enlargement. 
Further discussion of liwd penes would merely repeat what is ex- 
plained in detail for the snakes on page 145. 

Our next aspect of reproduction is the one in which snakes and 
lizards have really grown widely apart— that is, differences between 
the sexes. As we are accustomed to such dimorphism, to use a tech- 
nical term, in birds and mammals, it is not hard for us to appreciate 
its significance. Human beii^ apparently are not satisfied with the 
differences given us by birth, but make every effort to augment 
them with clothing and other kinds of adornments: it is most un- 
usual for one adult to fail to recognize at a glance the sex of an- 
other. Lizards stand between us and snakes; in the latter, the differ- 
ences between male and female are so inconspicuous that, except in 
rare cases, a male could not tell a female by merely looking at her. 
Sexual dimorphism in lizards is diverse in nature, and of widespread, 
though by no means universal, occurrence. In some, striking dif- 
ferences in structure arc obvious; in others, the male can make his 
sex apparent at will by the display of a throat fan or dewlap (Plate 
1 59). For extreme examples of the permanent type, the diverse head 
shapes of the male true chameleon (Plate 194) and the exaggerated 
crests of male basilisks (Plate 174) must suffice. 

Oilor disparities between male and female are so numerous and 
complex that I scarcely dare bring them up. They arc of three 
types: permanent, seasonal, and momentary. The first is a common 
type well known in the United States—for instance, the bright belly 
and throat colors of male spiny lizards (Sceloporus), The momen- 
tary type is also of wide occurrence, especially in iguanids and 
agamids. Striking examples are seen in the agamid genus Calotes^ 
which occurs from southeastern Asia through the Malay and Phil- 
ippine islands. In a matter of moments the foreparts of the excited 
males will turn bright red. Seasonal or nuptial colors, apparently 
rarely developed, arc evident in the leofiard lizard of our western 
states, and this time it is the pregnant female that develops them; 
her belly, sides, and much of her tail become a beautiful crimson 
color, llic male collared lizard becomes adorned with striking cd- 
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on during die breeding season. This species also lives in our wesi> 
em states. 

Having dealt chiefly with the physical aspect of male and fe* 
male lizard, we now come to the dynamics of its sex life, a far mote 
interesting aspect. We shall consider the special relarion to space, 
the meaning of differences in fmmi and color, the types of court* 
ship and mating. It is pointed out elsewhere that Ikards failed to 
develop parental care, a kind of behavior so advanced in birds. Such 
cannot be said about space concept; its elaborate development in 
birds has a strong forerunner in lizards. By this 1 mean that during 
the breeding season many species of lizards and birds are keenly 
aware of territory, and such awareness technically is known as 
'*tcrritorialiry.'* Of course animals in general are restricted in their 
movements and do not wander aimlessly, but this relation to space 
differs markedly from sexual territoriality. In this, at the approach 
of the breeding season, a male stakes out. so to speak, a definite area 
and defends it against intruders of the same sex, attacking them vio- 
lently at sight, and desisting when they have been driven beyond 
bounds. Defense of territory' has been observed in lizards of various 
families. It has been closely studied in our spiny lizards (Scelopo- 
rus) as well as in our chameleon (Anolis carol'mensis). 

The next aspect of lizard sex life, and by far the hardest one to 
deal with, is the dynamics of sexual differences and adornment. 
Plainly it is important for one sex to recognize the other, but the 
subject goes far beyond mere recc^nition: just what is the purpose 
of exaggerated distinctions such as the gaudy plumages of some 
birds and the numerous adornments of many lizards? Certainly 
these greatly exceed the necessities of simple identification. Contro- 
versy over this has raged since the days of Darunn, who proposed 
that the superattractions of the male were developed only to at- 
tract the female. Observation of and elaborate experiments with liz- 
ards have shown that the adornments are used to frighten other 
males as well as to attract females. Sexually excited male lizards go 
through stereotyped movements that make their special colors and 
shapes conspicuous, and such actions arc directed toward other in- 
dividuals regardless of their sex. If the individual happens to be a 
male, it returns the display or else retreats; if a female, it shows ro- 
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ceptivity, allowing itself to be approached. (Under laboratory con* 
didons too confined to permit a return of display, the aggressive 
male may try to copulate with a quiescent one.) When the second 
male puts on a vigorous show of its own, a contest is on« which is 
more or less of a sham aifair, as lizards, like snakes, are great bluff* 
ers and each male, putting on its best act, may try by intimidation 
to avoid a battle. Tims a sexual display is an attempt to attract; it 
also is an effort to indmidace and frighten individuals of the same 
sex. It is said that in certain human societies a corresponding pur- 
pose of adornment exists: the female dresses not solely for the male 
but also to outdo other females. 

Courtship is the logical step to follow sexual contests between 
males, and the sequence, as a rule, is close, even though the bluffing 
and fighdng are also concerned with the holding or acquisition of 
territory. These two types of behavior arc stereotyped. In fact, 
copulation patterns seem to have changed but slowly throughout 
the ages, and each family has its type, which may or may not be 
similar to those of the others. So fixed arc these patterns that they 
show relationships just as truly as do similarities in structure. 

Courtship and copulation have been oliservcd in many lizards, 
and, in view of their importance as evidence of rclatioaship, make 
an important and fascinating study. The male ordinarily takes a 
grip on his mate, more to sustain himself than to restrain her, for, ^s 
pointed out above, she is relatively passive. There arc two widely 
used grips, one on her neck, the other on her groin, the latter l>cing 
considered, from the point of view of phylogeny or evolution, as 
successor to the fomicr. Once his jaws have made themselves se- 
cure, he bends his btxly and brings the ba.se of his tail beneath and 
across that of his mate, an act that allows him to insen the penis of 
the side making contact with her cloaca. 

I shall conclude our section on the dynamics of the relationship 
between the sexes by briefly outlining the behavior of the banded 
gecko (Coleanyx variegatus), one of our two species of the family. 
This nocturnal reptile w'as studied in a laboratory by Dr. Bernard 
Greenberg of Roosevelt College, Chicago. Work with it proved to 
be especially interesting because Dr. Greenberg was able to make 
the most reasonable suggestion to date of the use of the spurs, struc- 
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tuKS seen only in geckos, and of the row or rows of wax cones 
found in front of the cloaca and, at times, on the adjacent part of 
the thighs in many male lizards. Each cone is secret^ by a gland 
just beneath it. See Hate 156. 

The aggressive male rises high on his legSa arches the fMCk^ 
pufFs up the throat, but keeps the head low. He stalks around his 
opponent, nudging it on neck, side, or tail. The ighe usually ends 
when the aggressor puts the other to flight by birinig him. The dura- 
rion of this sham affair depends on the response of the opponent; 
the two may stand side by side for a short tune, actually touching 
each ocher. Abo compare Plates 159, i6o, 161, and 163. 

In courting, the male, with body low, tail waving, and nose to 
the ground (Plate 157), pokes the female with hb snoot, or licks 
her. Next he bites her anywhere from tail to neck, moving jerkily 
forward to mount after securing a Ann g^p on her neck or shoul- 
der. He then rubs his cloacal region across the base of her tail, hb 
wax cones apparently stimulating her to elevate the tail so that he 
can get hb hind region under hers (Plate 158). Now one of the 
spurs comes into play: the male convulsively moves the adjacent 
spur across the loose skin iKhind her cloaca until it takes hold in 
thb skin and draws back the lf>wer lip of the cloaca, allowing the 
suddenly everted penb to o}>en the cloaca enough to allow inser- 
tion. (^-operation of the female is necessary, although her role b 
comparatively passive. Also compare Plate 162. 

Having concluded the dynamic aspects of sex, I shall return to 
the more prosaic ones, beginning with fertilisation. Recent (1953) 
observations by Dr. Sarah R. Atsart of the University of California, 
Los Angeles, indicates that lizards must now join the ranks of the 
animals able to store spenn and therefore produce successive lots 
of young after a single mating. As turtles and snakes arc well 
known to have thb ability (sec pages 72 and 147), the evidence of 
it in lizards b not too surprising. The reptile in question b a true 
chameleon of southern Africa (Microsaura pumila). The true cha- 
meleons thus arc shown to Ik interesting not only because of their 
grotesque form and queer antics. 

In regard to that important aspect of reproduction, the way of 
getting the offspring into the world, the lizards cannot claim the 
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use of any method not found among the snakes. As in the snakes, 
both live-bearing and egg-laying habits are widespread and not al- 
ways uniform even for a genus. Then there is the famous case of 
the viviparous lizard of Europe and Asia that brings forth the young 
directly in one part of its range, but lays eggs in another (see page 
302). £^-laying is the prevalent lizard method, and, in fact, it is 
only in one of the large families, the skinks, that live-bearing may 
be called predominant. The species of the other big families are 
nearly all egg-layers; the smaller families are divided, the majority 
being egg-laying assortments. It is only reasonable that the skinks, 
with their tendency to adopt the more advanced method, should 
carry the matter furthest and, in some cases, develop a primitive 
placenta (tee pages 148 and 294). 

Among reptiles, lizards produce the smallest broods of young 
and clutches of eggs. Geckos ordinarily lay two eggs at a time-, sin- 
gle layings or births are reponed for geckos, skinks, and iguanids. 
Probably the majority of clutches or broods are comprised of from 
five to fifteen units, although such a statement is little more than a 
guess. The monitors often lay at a time as many as thirty or even 
thirty-five eggs and, among other lizards, the homed toads of North 
America can approach or even slightly surpass such figures. Com- 
pare these data with the hundred and more eggs of turtles and 
snakes. 

Snake and lizard eggs are alike in lacking striking coloration or 
color pattern. They are white or nearly so when laid, but may be- 
come stained and thus lose their pure whiteness. The lizard being 
less elongated than the snake, the lizard egg is nor as elongate and 
may even be spherical. The most remarkable shape of any is the 
egg of the agamid Calotes jubatus, a species distributed from the 
Nicobar to the Philippine islands, and often common. This unique 
egg tapers at either end and is usually described as “spindle-shaped.” 
The shell of gecko eggs is brittle, that of other lizards flexible like 
parchment. As incubation proceeds, the egg with a flexible ritell 
swells by absorption of moisture and, if it is an elongate type, be- 
comes less and less so. The largest lizard eggs, those of monitors, 
may be four and a half inches long, or smaller than th^ largest py- 
thon eggs. Little imagination is required to picture die proximate 
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size of ^gs of very small spedes, those, for instance, with a total 
length of only two or three inches. 

Lizards, being in some ways more socialized dtan snakes, might 
be expected to show advances m nesting habits. Such does not seem 
to be the case; lizards in general lay thdr eggs in the simpiest Of 
“nests,” with locations determined by die hi^itats of dw layers. 
The actual sites differ enough to defy generalizadbn; any Idiid of 
soft material or loose earth will do if it provides a degree of uni- 
formity in temperature and humidity. Some suipdnng laying hab- 
its arc worthy of notice. The true chameleons, though arboreal, 
descend to lay in the ground. The geckos, on the other hand, for a 
great part arboreal, are well adapted to nesting aloft. When first 
laid, the typical gecko egg b covered with a substance that becomes 
sticky upon drying and glues the egg to whatever makes conuct 
with it. Consequendy the egg can be placed in vertical cracks of 
bark and similar situations. Although geckos lay not more than 
two eggs at a time, great numbers may be found together because 
of the strong tendency of different females to lay in the same place 
(sec page 270). The habit of laying eggs in termite nests has been 
developed in various parts of the world by lizards of more than one 
family (see pages 305 and 312). Thus the lizard causes the industri- 
ous termites unwitringly to build its nest, an accomplishment per- 
haps more clever than building its own. 

Parental care of the young is not known among lizards, the near- 
est approach to it being the brooding of eggs, a habit developed by 
species of at tea.st four families. Brooding is widespread in anguids 
of the genus Ophiseurus (glass snakes; Plates 164 and 165) and in 
skinks of the genus Eumeces. Both of these genera are found in the 
eastern as well as the western hemispheres, and therefore brooding 
lizards can be observed in many parts of the world. Noble and Ma- 
son experimented extensively with females of our five-lined and 
greater five-Uned skinks (Eumeces) as well as with those of one of 
our glass snakes (Ophismtrus). 

Tbese experiments are so interesting that I shall summarize their 
more striking results here, with emphans on the behavior of the 
skinks. Considerable interest is ttdeen by the parent skink in her 
eggs, and the will qiend hours bringing them back togedier if she 
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finds them scattered. This is accomplished by wending in and out 
over and under them, pushing them urith the snout, and even taking 
them in the jaws. The fem^ firequentiy returns to her nest and 
can find her eggs if they have been placed in a new site. Even a 
blindfolded parent can ^ this, for she identifies the eggs widi die 
dp of her tongue. The eggs are frequently turned, the snout or 
even the tongue being used in this process. One of these species of 
skinks will brood the eggs of the other but not those of the glass 
snake or paraffin models of eggs. Shellacking genuine eggs usually 
caused them to go unattended. The chief value of brooding seems 
to be protecdon from enemies, which, if not too formidable, are 
driven away. The glass snake, however, would not defend its 
clutch. Some aid to incubarion results from heat transmitted to the 
eggs by the female when she returns after basking in the sun. 

1 want to make a few final remarks and then give an account of 
binh in one species. As ^-laying is the rule, I should dwell on 
this, but, being a mammal myself, I am prejudiced in favor of live- 
bearing and shall emphasize it regardless of all cridcism. In lizards 
of temperate climates, spring is the usual dme for mating, late 
spring or early summer for laying, midsummer through early au- 
tumn for birth or hatching. Tropical species would of course fol- 
low different schedules. The rule is a single birth or clutch a year, 
though we are finding more and more exceptions; one very close to 
home is given on page 275, and Dr. Atsatt reports embryos of differ- 
ent sizes in a single oviduct of more than one kind of true chame- 
leon. An egg tooth, a temporary structure present in many species 
at hatching, may be double (geckos). The egg tooth, also found in 
many snakes, is discussed in greater detail on page 151, the remarks 
made there applying in the main to the lizard egg tooth. 

Dr. Raymond B. G)wles of the University of California, Los 
Angeles, has given an excellent account of birth m the yucca night 
lizard (Xgtuusia), a repdle of western Nonh America. He ob- 
served eleven cases. Before giving birth, the female becomes resdve, 
making many backward movements and licking the moudi ss well 
as the eyes. A more reliable sign of actual birth is the elevation to a 
nearly verrical poridon of the hind limbs, a movement that may be 
repeated and probably is associated with the stretduqg^ the pel- 
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vie and ocher tnuiclei. Just before expulsion b^ins, the legs are 
lowered to hold the body well above the ground. At chb time dte 
body is bent so that the snout almost toudies the anus. When the 
fetal membrane appean, the mother ripe it open with her teeth. Vi- 
olent straggles of feet ahd tail of the youi^ now rdease it, and it 
is extruded mil foremost and back down. If the youii^ plenaea« the 
mother usually arouses it by nippit^, and. when free, it runs So a 
distance of two or three inches. The parent now. grasps the pro- 
truding ntembrane, pulls it out, and swallows it. The b^ is con- 
pleted when the mother licks up any drops of liquid that may have 
fallen on the ground. The process from appearance of the mem- 
brane Co the removal of all traces of it requira only about two min- 
utes. It should be remarked that this habit of swallowing the mem- 
brane is not a general one among lizards. The development of the 
young yucca night Ikard within the female is esdma^ to require 
about four months. 


LOCOMOTION 

When it comes to ways of getting about, lizards are in a class by 
themselves. This venatility is closely correlated with the casual way 
in which these reptiles have dispensed with limbs, and, coinciden- 
tally, changed body form. As a limbless creature cannot move 
about like one with legs, it will suffice to point out that about half 
of the families of lizards include species either lacking legs or with 
these appendages too small to be of use in locomotion. It is clear 
that we are about to take up a subject having ramifications, and I 
might add that most of these have not been investigated in the sci- 
entific manner. 

The broadest view we can take of this subject is to review the 
success chat the lizards of today have in penetrating the major types 
of environment offered by dK warmer parts of the earth. In con- 
trast to certain snakes, lizards are never truly adapted to a marine 
life, although die sea is entered r^ularly by the marine iguana of 
the GaUpagos and occasionally by monitors. Lizards also enter 
fresh waten much leaa frequently dian do snakes, a faa chat will 
become evident from my anoounts by familicB. This is not surptis- 
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ing because snakes swim without half trying, their most usual type 
of locomotion admirably suiting them to this activity. Lizards may 
swim well enough, but often press the limbs to the side, using a 
snakelike motion not so natural to them. Both lizards and snakes 
make feeble efforts to enter dte air, and the former are vastly more 
successful, the flying dragons of Asia and the Malay and Philip- 
pine islands being accomplished volplaners (see page 184). 

The three additional milieus, the trees and other types of vege- 
tation, the surface of the earth, and its sub-surface, are made good 
use of by both lizards and snakes. There is a striking contrast diat 
should be pointed our here: limbless lizards are never adept climb- 
ers, a fact proving that, with them, the loss of limbs is correlated 
with a tendency to go downward into the ground rather than up- 
ward into vegetation. Snakes, of course, do not have limbs useful in 
locomotion and have develt^d more than one type of limbless 
climbing. Limbless lizard locomotion is yet to be investigated care- 
fully, and certainly it is simple compared with the complexities of 
snake locomotion. Probably these legless saurians use largely the 
horizontal undulatory type described on page 151, The worm liz- 
ards (Amphisbaenidz) form an exception. It is not surprising that 
these most aberrant of lizards have their own wormlike method of 
getting about. They are inveterate burrowers so powerful that only 
with great difficulty is a large one held still (Plate an). 

The students of animal structure have not passed up the fasd- 
nating study of what happens inside an animal that is losing its 
limbs. The bones that support the front legs are known as the pec- 
toral or shoulder girdle, those that do the same for the rear limbs as 
the pelvic or hip girdle. When the limbs become weak and useless, 
the girdles no longer have a proper function and tend to disappear. 
The shoulder girdle is somewhat the less stable of the two; it is en- 
tirely lost in all snakes and a very few lizards. If we except the aber- 
rant worm lizards in which it is rudimentary or lacking, its com- 
plete absence in any lizard is even open to question until a more 
thorough study of the elusive Mexican skink relative Atielyiropttt 
pafrillofus has been made (see page 298). Absence of the girdle in 
this rarity calls for confirmation. The hip girdle is always present 
in lizards, although it is in a rudimentary state in die worm lizards. 
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One ought argue that it is uofair ever to speak of die “loa^ ci 
limbs and girdles. Is it not possible that some lizards are acquirii^ 
rather than losing them? Suffice it to say that studies of Ihies of 
limbed vertebrate descent reveal only evidence of the degeoera^ 
of limbs and girdles. 

Before dropping our limbless saurians altogether, I dull btied]r' 
discuss two interesting aspects of the relation between poaMsdon 
and lack of limbs. It is hard for us maminals to adjust our thooghu 
to the idea of dispensing with so necessary an appendage as i lunb. 
Where can we find a mammal or a bird without hmba? Yet, amoiy 
the lizards we can see two species of a single genus, <Me with strong 
legs, the other with useless ones. Further, we may even find differ- 
ences in numbers of toes between normal individuals of a single spe- 
cies. What a problem these sadden and drastic changes in methods 
of locomotion necessarily present! 

With so many contemporary stages in limb loss, many species 
must be at an in-between st^: they have legs but scarcely know 
what to do with them. How hard it must be to decide when to use 
them and when to tuck them away and reson to horizontal undula- 
tory crawling. An example of this is the little teiid lizard of Soudi 
America described on page 306. This midget may move along Id- 
surely, after the manner of a quadruped. If excited, it will change 
over to serpentine undulating, the legs uselessly fanning the air. 
The height of ridiculousness is reached in the sand stank of Florida: 
the sides of this degenerate creature actually have grooves into 
which the minute and useless front legs fit (see page 197). 

Most lizard limbs not undergoing the process of dq;eneratkm 
are merely five-toed appendages with a simple claw at die end of 
each toe. It is not necessary to explain how such a mechanism 
works. The geckos are the only lizards that have developed a radi- 
cally different type of foot, and the geckos have carried this depar- 
ture to an extreme. This new development, as explained on p^ 
168, is a toe with a pad as well as a claw, although the latter is often 
lacking. A simple type of pad is also seen in a few other Emilies 
such as the skinks and the iguanids, but those saurians scarcely got 
to first bate with the invention. 

In this connection a widdy sptcad and interesang specialization 
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often seen in sand-inhabidflf lixards deserves mention; the pome s 
sbn alon^ the sides of the toes of scales forming a fringe that, » 
offering resistance to the sand, facilitates movement over that un- 
stable medium. The fringe-coed lixard of our own southwest and 
adjacent Mexico is an excellent example (see page >78). However, 
it must be admitted that not all fringed-toed litards live in sand. 
For example, the gigantic agamid Lophurt mthomemu of the Ma- 
lay and Hiilippine islands is arboreal and frequently enters water. 
Some of the sand lizards, 1 might add, when pursued disappear as if 
through magic by diving into and swimming for a short distanoe 
under the sand. 

The gait of lizards has been aiulyzed to a limited degree, and 
the basic patterns determined. A walking lizard has at least two lq[s 
on the ground at one time, the legs belonging to different sid^ 
The weight of the body shiftt from one diagor^ to the other. The 
movements of these opposite legs are not always simultaneous; die 
hind leg may be advanced either somewhat before or after the front 
one. Gmiparing the gait with that of a mammal brings out the im- 
portant difference in the strong tendency of die lizard to swing the 
legs far out to the side rather than straight forward, as the majority 
of mammals do. Thb difference is present in running as well as in 
walking gaits. If a comparison must be drawn, a running basilisk 
can be likened, though not closely, to a trotting horse; the hind leg 
of the former, in contrast to that of the latter, strikes the ground 
far in advance of the track left by the opposite front limb. 

Walking and running on the hind legs, technically known as 
bipedal locomotion, is an old stunt for reptiles. Nearly two hun- 
dred million yean ago in Triassic times the more advanced theco- 
dont repriles developed the bipedal method and passed it on to the 
dinosaurs, the majority of which clung to it to the end. In view of 
this, it is not surprising to find lizards running about on two legs. 
The surprising thing is that no lizard has become truly bipedal, as 
did so many of the early reptiles; with lizards, bipedalism is resorted 
to occasionally or only when great speed is required. The habit has 
been noted in species belonging to some sixteen genera of four 
families (Iguanidse, Agamidz, Teiidae, and Varanidz), and future 
observations are bound to increase this list greatly. 
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The basilisks have long been famous for their bipedal mtwiwig 
and they can evei\ make short dashes across the surface of water, 
an ability that calls for further tnvest^tion. The tvo>le|gged filP^ 
ning itself, however, has been studied by Dr. Richard C S||Dydi» of 
the University of Waslungton. Strobiltte photographs of Amer* 
ican basilisk {BatUiscas hin/irm; nate 156) of Genced America 
and Colombia reveal certain intcrestii^ facts, the roost important 
of which I shall briefly summarize. First, the front legs are not in* 
d^iensable for the elevation of the body; when these were taped 
down, the experimental individual was able to rise and run on the 
hind legs. Even from a squatting position while at rest, it could get 
up on the back limbs. Second, the long tail, in contrast to the legs, 
is necessary; a basilisk with as little as a third of the tail missing ex- 
perienced great distress in trying to run on the hind limbs. The tail 
seems to play a double or even a triple role, its chief one being that 
of a counterbalance. Third, the lizard gait is a twisting or waddling 
one, due to the outward extension of the thighs. Fourth, the altera- 
tions in position of the center of gravity, compensated for in man 
by swingmg of the arms, are taken care of in ^e lizard by a slight 
upward and downward motion of the trunk as well as by the 
weight and position of the tail. Incidentally, the basilisk mo^'ing at 
top speed entirely loses contact with the ground for brief moments. 


RELATIONS TO MAN 

The human imagination has never run as wild with lizards as it 
has with snakes; the familiar English expression “snake story” docs 
not have its counterpart for lizards. Perhaps the one world-wade 
false belief about lizards is diat they are venomous, and this belief 
is much harder to explain than the corresponding one about snakes. 
How could the presence of two poisonous lizards in sparsely inhab- 
ited parts of North America give rise to an inter-hemispherical be- 
lief that all lizards are dangerous? As a boy living in Georgia, I was 
taught to fear the little skinks (Eumeces) with their brilliant azure 
tails. The ominous name “scorpion” is applied to them there, to the 
confusion of many w'ho know the scorpion as an invertebrate with 
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a jointed, stinging tail. In tropical America, Africa, and Asia a gen- 
eral fear of lizards is often prevalent, and it is based on the convic- 
tion that all are deadly. 

Less absurd beliefs are in the class with the '*glass snake*’ story, 
a lizard myth that is really a ^’snake story”; only herpetologists and 
naturalists know that glass snakes are legless lizards (sec page 157). 
It is possible that the conception of the dragon in China is based on 
a lizard, for the similarity of a monitor to dragon pictures is strik- 
ing; the difficulty is that this lizard occurs only in southern China, 
far from the cradle of Chinese culture. The alligator is a more prob- 
able prototype of the dragon. 

In the Rhodesian region of Africa, Lucy P. Cullen (see bibli- 
ography) studied a widespread fear of the true chameleons and 
heard from a local chief the following explanation. Back at the be- 
ginning He Whose Name Is Not Spoken decided to put men on 
earth. This He did, but, being displeased with the result, deter- 
mined to call all men together to make them not only better but 
different, giving to each group its own special virtues. It was neces- 
sary to call a meeting at which the good news could be announced. 
As the animals always acted as messengers. He sent them out, the 
leopard to one group, the lion to another, and so on down to the 
chameleon. Now, in those days chameleons were not the slowpokes 
that they are today, so there was no harm in using one as a t>carer 
of the good tidings. However, the particular one chosen dawdled 
and delayed so much that the black man, to whom it had been sent, 
arrived only in time to receive the poorest of all the gifts. In his an- 
ger, this wretched victim put a curse upon the chanielcon: forever- 
more its kind would move no more rapidly than did that messenger 
while on its errand. The abject dread of the chameleon shown to- 
day by the black man is the result of his age-long fear that the frus- 
trated chameleon will someday avenge itself, and there is no telling 
how horrible his vengeance may be. The chameleon is still called 
“Go-slowly” by the believers of this legend. 

The economic value of lizards is fourfold: their flesh and eggs 
are eaten, their skins are made into leather, they devour harmful in- 
sects, and a limited number arc kept as pets. Ever since lizard and 
man were thrown together, he must have eaten the larger species. It 
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is stared elsewhere that the chuckwaila was relished by 
American Indiara;; also that the common and gigantic iguana 
tropical America is constantly seen in markets. Various orhei iMfe 
species of the New World appear in these same marktts. Thil emi- 
meration could be indelinitcly extended by mentkming the fond- 
ness that the Arabians and the Ilindastani have for the flesh of the 
spiny-tailed lizards (Uronustix), the widespread yperite fcH’ moni- 
tor meat in the Old World, and so on. The eggs of the latter are es- 
pecially relished. 

The modem market for lizard hides is merely an outgrowth of 
various older uses to which the saurian skin has been put. It will 
suffice to mention the monitor-hide drumheads to be seen in many 
parrs of the Old World. In all tropical countries the commercial 
collecting of the larger kinds of lizards has reached such large pro- 
portions that millions of victims are involved, and conservation of 
the rapidly diminishing supply is greatly needed. A single figure 
taken from Dr. .Smith will have to do for illustration: in 1931 mote 
than six hundred thousand reptile hides were shipped from Cal- 
cutta alone; most of these were from lizards, with monitor skins 
prevailing. A tanned lizard skin is a high-grade leather with excel- 
lent wearing qualities and fine grain. The variety of patterns to be 
found on the skins of the various species enhance the value. Many 
kinds of articles are made, including expensive shoes. 

The good that lizards do as destroyers of noxious insects cannot 
be easily estimated, though certainly it is great. Dr. G. F. Knowlton 
has made extensive studies of lizard food habits in die United States 
and has shown that in Utah these reptiles help keep the beet leaf- 
hopper under control. Moreover, he proved that most of the in- 
sects found in stomachs of Utah lizards were injurious or of un- 
known economic importance, only a few of them beneficial. Many 
additional examples could be cited. Before leaving the subject, I 
must mention one novel usefulness of a lizard. On Ceylon a monitor 
{V or anus salvator) is protected because it eats crabs that in turn 
destroy the banks of rice fields. The usual value of monitors as 
predaton lies in their love of rats. 

The natural distributions of reptiles have been rarely disturbed 
by man because these animals have relatively little economic value. 
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Think of the numbers of insects and other invertebrates, birds, 
mammals, and even fishes that have been moved about over the 
globe. Among reptiles, the geckos have been transported most fre- 
quently because of their climbing habits and ability to thrive in the 
proximity of man. To be transplanted successfully animab must 
not only get aboard ship but take root at the port of destination. 
Many snakes, for example, are loaded along with bananas but lack 
the ability to survive at the port of unloading. Seven lizards arc 
listed as having been accidentally added to the fauna of the United 
States; four of these are geckos, and it b only species of thb family 
that have been brought from beyond the adjacent Caribbean shores. 
Hemidactylus fremtus, a gecko, b now found more or less through- 
out the tropical regions of the world; other nearly comparable ex- 
amples could be cited. 

The only lizard commonly kept in the United States as a pet b 
the American chameleon (Anolis), and it usually lives in a state of 
misery, surviving only about as long as it can fast. 


VENOM AND BITE 

It is a startling fact that, in sharp contrast to the snakes, lizards 
have made so little use of venom as a means of getting a dinner and 
of defending themselves. The venom and bite of lizards warrant a 
separate heading merely for the sake of erophasb; countless millions 
of people throughout the world believe that lizards are venomous, 
and the sooner thb foolish belief b eradicated the better for both 
man and lizard. The ability and willingness of many large lizards 
to bite has no relation to injection of venom, because hollow or 
grooved teeth and venom glands are not present. The sole firmly es- 
tabibhed exceptions are the two closely related species of the genus 
Heloderma, one found in northwestern Mexico and the southwest- 
ern United States, the other only in Mexico (see page }i)). The 
suspicion that the rare and related Lanthmotus of Borneo b likewise 
venomous does not appreciably alter the picture, because that reptile 
will never constitute a threat to more than a handful of human be- 
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ings. The mere sight of one of these alive and kicking woaU be 
the fulfillment of a dream no student of herpetology h» ever real' 
ized. 


WHERE LIZARDS LIVE 

Both the snakes and the turtles are divided into two unequal lots, 
a large terrestrial one and a small marine one. Although in Creu- 
ceous times, some millions of years ago, the lizards developed suc> 
cessful marine groups such as the mosasaurs, today no truly marine 
lizard exists. The reason for this is not clear; we can only state that 
lizards have become the most land-minded of all reptiles. The ma- 
rine iguana {AmMyrhynchus), a large species of the Galipagos Is- 
lands, has, we might quip, its toes in the ocean; it lives on the shore 
and gets its food in the sea. Then there are monitors that may enter 
salt water. It is even hard to find a genuine fresh-water saurian, 
even though a limited number do exist. Here is a paradox: lizards, 
with their lack of ability to cope with the seas, are the reptiles most 
frequently carried fortuitously across them by man. 

The distribution of lizards is controlled by the same major fac- 
tor that operates for non-marine snakes: the necessity of hibernat- 
ing in the colder regions, something that cannot be accomplished 
where the sub-soil is pennanently frozen. This and related factors 
of distribution have been discussed for the snakes on p^ 167. |n 
spite of the similarity of controlling factors, there arc nouble dif- 
ferences between the world-wide extent of lizard distribution and 
that of non-marine snakes. First, the lizards Itave been far more .suc- 
cessful in reaching the islands of the southern Pacific; they occur in 
the Hawaiian Islands and others to the south, some of them about 
halfway across the ocean. The snakes arc found only on islands ly- 
ing not nearly so far to the east and in the latitude of northern Aus- 
tralia. Second, the lizards, though ranging nearly as far to the north 
in Eurasia (the Arctic Circle is not reached), fall far short of the 
snake limit in North America. This scarcity of lizards is especially 
evident in the cast, northern New England being devoid of them, 
whereas snakes range even to the region of Hudson Bay. Among 
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the few lizards that reach Canada, none has an extennve range in 
dut country. 

Like the snakes, lizards have successfully invaded all types of 
land areas with temperate or tropical climates; flat, open gn^ands, 
mountainous regions, and deserts have their share. The lizards do 
better than the snakes in the drier areas, especially the true desen. 
The possession of 1 ^ may account for their better ability to cope 
with extremes of temperature. Desen lizards use tricks such as rais- 
ing their bodies off the hot sands or tilting them so as to either avoid 
or absorb the sun’s rays. Snakes cannot do this, although they can 
bury themselves (Plate 152) as readily as can the lizards; getting 
into the sand is another way of controlling temperature. Dr. Ho- 
ban M. Smith’s 1946 map of the United States indicating the num- 
ber of species found in each state graphically illustrates this love of 
dry, hot regions. His figures for the extreme southwestern states, 
taken individually, about double to quadruple the numbers of those 
of the extreme southeastern ones. The almost total absence in the 
southwest of lizard-shaped salamanders is an interesting, if some- 
what irrelevant, fact. 

Coming to the more intimate relation of lizards to their sur- 
roundings, we find that they, like snakes, do well in spite of having 
passed up the oceans and scarcely artained the air. The snakes made 
use of the oceans, but their volplaning is not in the class of that of 
the flying dragons (Draco). Lizards perhaps take exceptional ad- 
vantage of the environment afforded by vegetation, whole families 
such as the geckos being largely arboreal; numerous members of 
various other families live in tree or bush. A few even make use of 
a truly specialized spot: high gra.<is (see page 301). The strictly ar- 
boreal habitat is connected by them with the terrestrial one in this 
way: a great many lizards haunt vertical niches, using that word 
literally as well as figuratively. These they find among rocks, in 
faces of cliffs, human dwellings, fallen trees, and so on. 

It would be hard to maintain that lizards have been more versa- 
tile than snakes in taking advantage of terrestrial habitats, although 
I do not hesitate to maintain that as true burrowers they have sur- 
passed the snakes, especially if we include the worm lizards (Am- 
phisbxnidx). Loss of limbs in lizards usually went with a tendency 
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to go underground or at least live in the aub^rface. This no doubt 
was because the tir^ards never did develop a greatly elongated body« 
all their excessive length being in the tail, and the specialised ifieth* 
ods of crawling and climbing made so much of by the suhIm dt^ 
pend on the possession of a long body. The worm lizards constitute 
an exception to this short-body rule. 


CLASSIFICATION 

With few exceptions, the species of living lizards, approximately 
wcniy-scven hundred in number, arc readily divided into related 
assortments of families, and in this way they contrast sharply with 
the snakes (sec page 169). TTie major difficulty in classifying lizards 
on a large scale lies in separating the agarnids from the iguanids, the 
iacertids from the teiids. The first pair constitutes a case of parallel 
development, the agarnids being Old W^orld lizards, the iguanids 
chiefly of the New \\‘orld; this geographical distinction is obvi- 
ously of enormous practical service. The Iacertids and teiids make 
up a similar and even more striking case: the former arc entirely of 
the eastern, the latter of the western hemisphere. With a little prac- 
tice, even the beginner can make a good guess at identification if 
not forced to distinguish between agamid and iguanid, lacertid and 
tciid. The novice will soon become accustomed to regarding the 
degree of development of limbs, or even their absence, as of no 
great significance; as I have frequently pointed out, the lizard re- 
duces or loses a limb more readily than any other higher animal. 
Once Itist in the course of evolution, the lizard limb is never re- 
gained. 

The close relationship of lizard to snake is dealt with on page 
169. Lizards arc usually called Sauna, although they were long 
known as Lacertilia. 

The present classification of lizards should stand without major 
changes, if we make allowance for the removal of the aberrant 
worm lizards (Amphisba:nida:), burrowing reptiles that arc limb- 
less or nearly so and all but confined to tropical regions. A convinc- 
ing family allocation of a few rare or otherwise baffling species 
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remains to be determined, but work on some of these puzzles is 
now in progress. 

For comparison with the numbers of species of snakes as seen 


on page 169, a corresponding listing of lizards is given below: 

Malay Archipelago (1915): 267 

Southeastern Asia (from the Indian Peninsula and adjacent 
territory eastward to the South China Sea) ( 1935) • >97 

Europe (1940): 60 

United States and Canada (1953): 79 

Mexico (1950): 271 


Just as for the snakes, considerable duplication exists between 
the first two items, and also bctw^een the last two. T\xt number of 
species in the United States and Canada is the same as in the United 
States alone, Canada having no species all its own. 
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CIECKOS 

(Family Gekkonidx) 

PLATES 156. 157, 158, 167, 168, 169, 170, 171, AND I7I 

Geckos are perhaps the most appealing of all lizards, an appeal that 
lies chiefly in the following characteristics: inoffensiveness, moder- 
ate size, ability to live in close proximity to man, useful habits (de- 
vourers of insects, spiders, and the like), and a soft, loose skin that 
is pleasing to the touch. Availability might also be mentioned, as 
geckos arc surpassed in extent of distribution only by the sldnks. 
Unfortunately, geckos arc anything but abundant in temperate 
North America, where only rwo kinds are native to the extreme 
southwestern United States and a few to Mexico. They are very 
abundant in Africa and the region extending from tropical Asia to 
Australia. Geckos are the only lizards whose natural distribution 
has been greatly deranged bv man. There is reason to believe that 
three or four of the eight groufis or genera now found in Mexico 
were carried there bv shijw of modem times, and no fewer than 
four species have liccn introduced to the United States (Florida 
and Keys). Many kinds of geckos make most attractive pets, and it 
only remains for some enterprising |)erson to introduce them to the 
home, where stimeday they may Iw as jwpular as young turtles now 
are. The gecko can readily adapt itself to life in captivity, whereas 
the infant turtle cannot. 

In technical books, geckos are treated first and described as 
primitive. Without doubt they arc an ancient group, and, oddly 
enough, one without a fossil record. Their skulls, on the other 
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hand, with reduced and thinned parts, are anything but primitive. 
The geckos as a whole arc a vigorous lot that, in contrast to the 
snakes, have taken a constructive }X)int of view toward limbs and 
their usefulness. The student of reptiles can scarcely think of a 
gecko without thinking of feet; the classification of the approxi- 
mately seventy genera is based largely on these appendages. V^ari- 
ous families of lizards have, like the snakes, taken a dim view of 
limbs, and tended to lose them or reduce them; the chief differences 
found in lizard limbs in general is in degree of degeneracy or loss. 
But not in those of the geckos. The toe of a gecko (Plate 167) 
varies in structure from a simple fingerlike one with a claw on the 
end to a complex toe having a greatly expanded pad and a con- 
cealed claw suggesting that of a cat; when the pad is in u.se, the 
claw can be cither extended or kept concealed. All degrees of toe 
development between these extremes arc to be found, lltcrc is a 
close relation between the habits and the type of toe, the spe- 
cies that live on the ground hav ing the simple toes, those that climb 
the most and live in bushes and trees having the complex ones. 
Geckos have not been backward in making use of all types of coun- 
try from deserts to jungle, although they arc never abundant in 
the latter. Not a few kinds arc at home in rocky, dry terrain. 

There is something fascinating about the idea of a sucking disc 
or pad in nature. Almost any smooth part of an animal that com- 
monly comes in contact w ith whatever the creature happens to live 
on will sooner or later be called a suction apparatus. With the ex- 
ception of leaves, there arc few things in nature having surfaces 
smooth enough to allow a suction apparatus to take a grip. The toe 
pad of the gecko has been descrilicd as a suction disc, and indeed 
it feels like rubber. Microscopic examination and experiments have 
shown that in reality it Ls composed of thousands of tiny hooks too 
small to be seen with the naked eye. These hcKiks grip surfaces that 
appear to be smooth but, like the pad, are only relatively smooth 
and do have minute projections. Although a limited amount of fric- 
tion docs play its part, the p.ids hold in basically the .same way that 
the plainly visible claw' on the end of the toe grips. Plainly, the 
gecko with a good pad has triple insurance against a fall. One of 
these acrobats climtM» a wall or tree with great ease, and even runs 
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across a ceiling, provided neither wall nor ceiling has a hightjr pol~ 
ished surface; the.ceiiing must be rougher than the waU. The naen- 
don of ceilings and walls is entirely appropriate because in tropical 
countries geckos frequently live in houses, where they eotne tm at 
night to feed on insects. I do not refer only to primitive types of 
jungle houses, but to well-constructed modem kinds as well 

Next in order of interest comes the gecko’s voice. Here again, 
the gecko can scarcely be looked upon as primidve among lizvds, 
for it is the only type that can make itself heard above a hiss or 
other simple sound. No other family of repdies has succeeded in 
naming itself; the very sound on which the English name is based 
was derived from the call of the Old World tokay (Gekko gecko). 
All members of the family are believed able to make at least a 
squeak. An extreme development of the voice is found in the ap- 
propriately named Ptenopus garrulus of southern Africa. This gre- 
garious three-inch Ii 7 .ard lives on dry, sandy dunes or flats, where it 
digs almost perpendicular burrows about a foot deep. In the late 
afternoon countless numbers call from the entrances to their homes. 
The din of their persistent isi^k vshick has been described as al- 
most deafening. Just what specific use the geckos make of their 
ability to utter a variety of sounds has never been definitely deter- 
mined. although there is some evidence that the call is a 101% song. 
I'he mating habits of these fascinating lizards have been studied 
very little. 

The eyes of geckos, though perhaps less remarkable than the 
feet, and not unique like the voice, have their special points of in- 
terest. Ordinary movable lids are usually lacking, a lack that gives 
the gecko eye its snakelike stare. But the catlike appearance of the 
great majority of gecko eyes is due to vertical-slit pupils. This type 
of pupil is well known to be associated with night life, which is 
something that most geckos indulge in. The gecko has not been 
satisfied to have an ordinary, run-of-the-mill slit pupil; the slit is of- 
ten lobed, a condition thought to be the last word in gecko eye 
development. 

Eye specialists tell us that w'hen a lobed, vertical-slit pupil is 
brightly lit, the pupil closes completely to leave a series of pmholes 
made by the apposed extremities of the lobes. Elach of these holes 
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forms its own image on the retina without benefit of lens or cor- 
nea, and does so for objects at various distances, not requiring the 
usual adjustment for distance known as accommodation. Although 
insufficient light gets through any one pinhole, the combined light 
of all suffices to stimulate the retina. Thus the jagged edge of the 
gecko pupil is not madness without method. 

If the lizard families ever decided to have a circus, I am sure 
they would call on the geckos to be the clowns, and these reptiles 
could easily bring the house down by a mere show of tails. The tail 
of a gecko is usually simple enough; it is thick at the base, but tapers 
to a point. It may, however, be varied in shape and form: slender 
and ratlike; leaf-shaped; carrot-shaped; globular at the end; sharply 
constricted at the base; fringed on the sides; crested above and be- 
low. All gecko tails, except the ratlike ones of a single genus (Aga- 
muray with its two species of southwestern Asia), arc fragile but 
easily reproduced when lost. Secondary tails are often bifid, occa- 
sionally trifid. Sometimes mm than half of a lot of individuals 
caught wild will have new tails. 'Fhc capture of a gecko without 
breaking its tail is often very hard to accomplish. In a few geckos 
the tail is useful as a grasping organ, being slightly prehensile. 

Some final and unique characteristics of certain geckos will be 
briefly commented on. No other lizards have post-anal sacs and 
their accompanying bones. The sacs lie on the under side of the tail 
just behind the vent and, on casual examination, appear as two 
crescentic slits. They are not constructed like glands, and the bones, 
usually curved, arc present only in males; the sacs of the females are 
not as well developed a.s arc those of the males. This sexual differ- 
ence suggests a sexual function, and cxpcriincnts have suggested 
that the sacs arc stimulating organs used by the male in quieting the 
female during the mating act. Most geckos also have a spur on ci- 
ther side of the base of the tail, and these arc much larger in the 
male. Their function is dealt with on page 251. 

With the exception of the species of two New Zealand genera, 
all geckos arc believed to be egg-laying. Two eggs arc nearly al- 
ways laid at a time, although only one may be deposited. When 
more than two arc found together, it is the result of collective lay- 
ing, a habit well known to exist among these lizards. An observer 
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even found 186 eggs in a single window^shorter. It should be ex- 
plained that the eggs, when laid, are covered with a sticky subs^unce 
that soon dries and causes the shells to stick not only to one an- 
other but to cenain materials on or against which they aMi Ud I 
use the word ^^against"' advisedly, because gecko eggs are frequently 
attached to a vertical surface, as suggested by the remark about die 
great number found on the single window-shutter in Canton, 
China. It is not unusual to find fertile eggs stuck beside remnants of 
oliviously iong-hatched ones. The eggs arc round or nearly so, and 
the shell is white. The pinkish hue of some living eggs is apparently 
due to the contents showing through the thin shell. 

More than 400 species of geckos are knoum. About 140 occur 
in Africa and as many live in the New World. At least 100 species 
inhabit tropical southern Asia. \Vc have Loveridge to thank for the 
only recent and comprchcasive treatment of the geckos of an en- 
tire continent: Africa (published in 1935). Europe, with 5 species 
living in its southern pan, is a little better off for geckos than is the 
United States. 

As already stated, only tu'<» sjKcies of geckos are native to this 
country. One of these, a lizard of Baja California, barely enters our 
country where Mexico and ([California meet. It is known as the 
Mexican leaf -fingered gecko (Phyllodactylus tuberculosus) be- 
cause of the shape of the well-developed toe pads. This gecko is a 
denizen of dry, rocky country, where it lives on and near boulders. 
During the day it hides in cracks of the boulders. Our other gecko, 
in strung contrast. lacks toe pads and has ordinary eyelids. It is 
found in ivirthcrn Mexico and from southern Texas through ex- 
treme southern California and over much of the intervening terri- 
tory. As the banded gecko’s scientific name, Coleonyx variegatus, 
indicates, the species is variable in coloration. Distinct bands cross 
the body of specimens from some areas; in individuals from other 
places these bands arc more or less obscured by age or by the pres- 
ence of sjKits and blotches. It has been given several scientific names 
on the basis of these and less obvious differences bcwccn the pop- 
ulations of various regions. The banded gecko is found in dry, 
rocky country or in deserts. It comes out after sundown and may 
often be seen between seven and ten at night crossing the road. 
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Two eggs arc laid at a time, this, as already explained, being the 
usual number for the family. Courtship and mating are described 
on page 250. 

Geckos have never gone in for size. The vast majority arc from 
4 to 6 inches in total length; a few reach a length of 10 to 12, and 
the gigantic tokay, already mentioned, may grow to l>e 14 inches 
long. This remarkable reptile makes a handsome but noisy pet. On 
the other extreme, geckos may be true midgets: one West Indian 
species is not nearly so long as its technical nzn\cSphierodactylus 
e/eganx— printed here, the adult length being but 1.3 inches. 


IGUANIDS 
(Family Iguanidx) 

HLATKS 174, 175, 176, 177, AVD 1 78 

For two reasons I shall not dwell at length on the general aspects 
of the iguanids. One of these is because of their similarity to the 
agamids, which are described in some detail, and the other Is be- 
cause half of the species of the lizards of the United States are igua- 
nids and need to be considered at length. 

Why are two assortments of lizards so much alike placed in dif- 
ferent families? The answer, put simply, is that there arc constant 
differences sufficient to warrant the separation, the major one being 
the way the teeth arc fixed tt) the jaws. The extensive distribution of 
the agamids in the Old World is described on page 284 and their ab- 
sence from Madagascar noted. The iguanids arc just as widely dis- 
tributed in the New World, including the Galapagos Islands, and 
the agamids are entirely absent from these iguanid areas. Madagas- 
car has two genera of iguanids made up of seven species, cnougli to 
prove that iguanids really belong there. The next odd thing about 
iguanid distribution is the presence of a lone species in the remote 
Fiji and Tonga islands of the Pacific Ocean. This handsome animal 
(Br achy tophus) reaches a length of three feet, and is nearing ex- 
termination. 

When the ranges of the iguanids and agamids are combined, the 
reptile world is well covered. The fossil record carries these fami- 
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lies back to Cretaceous times (some hundred miiUon years ago) and 
suggests that the iguanids, with their fossil record in EuropCt were 
once present in the African region, where they were replaced 
the agamids on the conrinent, hut survived on Madagascar. 

*nie Galapagos Islands, situated at the equator, sk hundred 
miles west of South America, have an iguanid faum much richer 
than that of Madagascar. Ttie most remarkable part of this is the 
marine iguana {Amblyrhynchus cristatvs), a powerful reptile that 
cars only seaweed, which is largely exposed at low tide. The marine 
iguana feels at home in the sea, although it lives strictly on beaches 
and in the immediate vicinity of the islands. A length of four and 
a half feet is attained by this Ii7.ard of unique habits. Another kind 
of iguana (Conolophus), a somewhat shorter, stockier species, is 
not so unusual in habits; it is terrestrial, and eats plants, including 
cacti, spines and all. Several sj^ccics of Tropidurus, a genus well 
represented in South America, and a few geckos complete the 
(jalapagos lizard fauna, one of the hcrpctological surprises of the 
W’orld. Early travelers tell of finding the two gigantic species in 
astounding abundance. 

The similarity' between iguanid and agamid will be briefly sum-» 
marized here from the iguanid point of riew. Although no iguanid 
ha.s taken to the air as did the flying dragons, the basilisks {Basilis- 
cus) of tropical America have developed a novel type of locomo- 
tion. Tlicy arc able to make short dashes across the surface of 
water. To do this they rear on the hind liml>s. The iguanids of for- 
ested tropical regions arc predominantly arboreal, those of open, 
sparsely vegetated ones largely terrestrial. Bodies flattened from side 
to side arc the rule among the climbers, whereas the ground-living 
species arc flat in the u,sual sense of that word. The comical homed 
toads {Vhrynosoffta) ^ to be considered in detail below, admirably 
illustrate the latter type, a small genus {Corythophanes) of tropical 
America the other. The three arboreal species of this genus have 
an odd-shaped, crested head rivaling that of certain agamids, a 
throat fan, and body flattened from side to side. They enhance their 
grotesque appearance and exaggerate their size by turning broad- 
side to an enemy' just os do the true chameleons, close relatives of 
the agamids. 
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Like the agamids, the igiianids have kept their limbs to make 
good use of them, and the iguanid tail is usually cough, sometimes 
very spiny. The color changes of the American chameleon (an 
anole), a member of the enormous genus AnoliSy are so pronounced 
that great confusion of it with the true chameleons has resulted. 
Iguanids are mostly carnivorous^ but there are notable exceptions, 
perhaps more than among the agamkis. Most intcresring of all is the 
parallel in method of reproduction. The iguanids arc egg-laying, 
with the exception of certain species of two group (Phrynoscmia 
and Sceloporus) that bring fonh the young directly. 

Finally, by w^ay of statistics, the family Iguanidae has about 700 
species divided among some 65 genera. Fully two fifths of the spe- 
cies are placed in the genus Anolis, Two other large genera, roughly 
equal in size, together comprise about icx> species, or nearly a quar- 
ter of the remainder. One of these is the familiar genus of spiny liz- 
ards (Sceloporus) of Nonh America, the other a South American 
genus named Liol^enrus. As to maximum length, the common iguana 
(Iguana iguana) of tropical America, including the Lesser Antilles, 
attains one of 6 feet 7 inches. It lives near water, into which it may 
drop from high, overhanging branches of jungle giants. It swims 
well, without asing the legs. 


IGUANIDS OF T H F VS IT TO STATES 

Half of the species and nearly half of the genera of lizards of the 
United Stares arc iguanids. In spite of this, only two spcics of 
iguanids (the American chameleon and the common spiny lizard) 
arc found cast of the Mississippi River and north of peninsular Flor- 
ida; rwo additional iguanids live in peninsular Florida. In the west- 
ern, especially the southwestern part of our country, iguanids arc 
by far the most con.s]iicuous of lizards. Their competitors in this 
respect would be the race runners, often extraordinarily abundant 
in number of individuals per acre, though the race runners arc too 
wary and speedy to be conspicuous. There arc also maqy species of 
skinks, but skinks are secretive. 

All of the iguanid genera will be considered one by one. It will 
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be seen that there is difference cif opinion as to the number of gen- 
era into which oqr forty species should be divided. This is a niatteir 
of importance only to the specialist in ciassificariim, the tatonottim . 

As Canada has no lizard that is not also found tn tho^flllited 
States, the following account completely covers the iguanids of 
that country. 


A N o t F s 
(Anolh) 

PLATES 159, 160, 161, AND 1 62 

It is explained elsewhere that the American chameleon (Anolis 
carolineTtsis) is not really a chameleon; it was given this name be- 
cause of an ability to change color rapidly. This anole is interesting 
as being almost our sole representative of the most unwieldy lizard 
genus; its hundreds of sj>ecics literally swarm throughout the Amer- 
ican tropics. For the combination of being difficult to classify and 
having a great numlier of species, the genus is probably unmatched 
among reptiles. Fhc only other anole found in this country lives in 
the Florida Keys. 

In contrast to tins, Anolis carolinemis ranges widely over the 
southeastern states from North Carolina well into Texas. It is our 
one lizard commonly sold as a “pet." The unfortunate but wide- 
spread belief that it will live on sugar and water with an occasional 
houseflv thrown in for g(H)d measure, requires the placing of the 
word pet in quotation marks. Captives require wamnh and a sub- 
stantial diet of insects, spiders, and other small, lively invertebrates. 
Weekly feeding should suffice. A little water sprinkled on leaves 
will supply all the water needed, although a well-fed individual gets 
along without much water. 

A recent study by Dt- Cieorge \^^ D. Hamlett, of the l^amisiana 
State University School of Medicine, establishes beyond doubt cer- 
tain surprising aspects of its reproduction. In the region of New 
Orleans, Louisiana, this species mates from mid-spring throughout 
the summer, and eggs are laid singly, a female depositing one about 
every two wrecks from late spring through the summer. Females 
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mature rapidly and may lay during the first summer following 
hatching; the males grow less rapidly, requiring an additional year 
to anain sexual maturity. Large adult American chameleons are 
about seven inches long. The species is strictly arboreal in habits. 

CRESTFD LIZARD 

(Dipsosmmis dorsalis) 

The crested lizard is our single si>ecics of its small genus, the others, 
wo in number, living in nonhwestem Mexico. Our kind incurs in 
arid country from extreme southern Nevada and adjacent territory 
southward into the northwestern comer of Mexico. It demonstrates 
an adaptation to desert living by voluntarily standing the highest 
body temperature ( 1 15.5® F.) of any desert reptile of North Amer- 
ica. The body cavity has a black lining that appears to afford pro- 
tection from the ultra-violet radiation of the desen. Over much of 
its range the crested lizard is closely associated with the creosote 
bush, the spring diet consisting predominantly of the flowers of 
this plant. VVTien these are not available, other plants arc eaten; in 
the summer insects and carrion enter into the diet. It runs with as- 
tonishing S)Kcd and occasionally may use only the hind legs. Mam- 
mal burrows are often occupied, or the crested lizard may dig its 
own home. Reproduction is by means of eggs. A length of sixteen 
inches is anained. 


C H U C: K W A t, L A 

{Sauromalus obesus) 

PLATK 179 

The word “chuckwalla” somehow suggests a chunky, flattened 
creature, and our single species of the genus Sauromalus is just that. 
The technical name of the .species, obesus y is even better. The range 
extends from extreme southern Utah and the southern tip of Ne- 
vada southward into the northwestern comer of Mexico. Six other 
species of chuckwallas are found in territfiry bordering the Gulf of 
California, but all have extremely limited ranges. 

Arid, relatively barren, rock*strewn slopes are the preferred 
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habitat of our chuckwalla« When alarmed, one of these repcileB re- 
treats into a narrow crevice and fills its lungs with air oniil the 
body has increased about sixty per cent in volume. This inflatiarj 
makes extraction very difficult unless the lungs are pietced Mi dius 
deflated. The local Indians, likii^ the meat of the t^uckwaOst used 
to effect capture by doing this with a sharp stick. No other lixafd of 
the United States except the Gila monster compares with the 
chuckwaila in bulk, although the slender glass snakes are much 
longer than either. A large chuckwalb is i6 inches in total length 
and about 3.5 wide; the thick tail is as long as the head and body. 

It is surprising to see a lizard of so gross an appearance slowly 
and deliberately cadng yellow flowers, but anyone who works with 
chuckwallas will have this novel experience. The leaves as well as 
the flciwers and fruits of various plants are devoured, although yel- 
low blossoms seem to have a special appeal. Reproduction appar- 
ently is by means of eggs; little is known about this and other as- 
pects of the life history. 


r A R K F S S LIZARDS 

(Hoihrookia) 

The smaller sj>ecics of lizards of the western United States arc ex- 
tremely confusing ro the novice; for the most part, their differences 
arc nor the kind that lend themselves ro brief diagnosis. The earless 
lizards constitute a happy exception, for, despite the fact that they 
never exceed 6.5 inches in length, the lack of an car-opening will 
distinguish them at once; their coloration may be annoyingly sim- 
ilar to that of s()ccies in other genera. The group can be claimed by 
the United States; although its range includes a considerable part of 
northern Mexico, only one of the four or five species docs not oc- 
cur in the United States. The combined ranges of our species fall 
west of the tier of states bordered on the cast by the Mississippi, 
south of those touching Canada, and cast of Oregon and Califor- 
nia. Unlike that of so many other groups, the center of distribution 
is not in the southwestern deserts, but just cast of them; t3rpically, 
the earless lizards frequent moderately dry, fine, or sandy soil with 
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or without rocks. Places of low vegetation rather than grass ones 
are preferred. In suitable areas they are extraordinarily abundant, 
and their inquisitiveness makes them conspicuous as well. Earless 
lizards often appear to be about as interested in the habits of Homo 
sapiens as that mammal sometimes is in the behavior of earless liz- 
ards. These little reptiles are chiefly insect- and spider-eaters. Re- 
production is by means of eggs. 


GRIDIRON-TAILED LIZARD 

(CalUsaurus dracanaides) 

The range of the gridiron-tailed lizard is similar to that of the 
crested lizard, though somewhat more extensive, especially in Mex- 
ico. The genus CalUsaurus has a single species. There are black spots 
on the underside of the tail that become encircling bands toward 
the tip. The gridiron-tailed lizard is a desert inhabitant with a short, 
sharp-edged snout that it uses when burying itself in the sand. This 
reptile often runs away s\\ iftly with the conspicuously marked tail 
curled over the back; u hen the dash abruptly ends, the tail may be 
waved from side to side w hile yet curled, producing, because of the 
black spots, an inicresting effect. The maximum speed has been es- 
timated at about fifteen miles an hour, or considerably slower than 
that of a man (about twenty-one miles an hour). The food con- 
sists largely of insects and spiders; some plant matter is also taken. 
Reproduction is by means of eggs. Fully grown adults arc about 
nine inches long. 


1 KINO [>1 Of* D MZARD 

( Uma no tat a) 

PI All: i8o 

Life in loose sand has its disadvantages, but these have been over- 
come to such an extent by the fringe-toed lizard that it actually pre- 
fers shifting dunes to sandy country with vegetation The structure 
of the fringe-toed lizard, the <mly one of this country so thor- 
oughly adapted to contending with sand, is modified in the follow- 
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ing ways, beginning with the head. The snout is wedge-shaped 
and the lower jaw countersunk; the nasal passages are provided 
with special valves; the eyelids arc thick and sermed; the toes arc 
fringed to form what tni^t be called '‘sandshoes**’ But chft ll not 
all, because the behavior of the Ikard is as truly helpful in coping 
with sand as is the structure. When pursued, a fringe-toed lizard 
will literally dive into the sand and "su^im” under it to complete 
concealment. The front legs do not assist in this submergence but 
are held against the lK>dy; pushing movements of the hind limbs 
together with undulatory movements of body and tail accomplish 
the feat. 

The range of the fringe-toed lizard is confined to deserts of 
southern California, extreme southwestern Arizona, and the adja- 
cent border region of Mexico at the head of the Gulf of California. 
Little is knoum about reproduction except that eggs are laid. The 
diet consists chiefly of insects; a limited amount of succulent plant 
parts is also eaten. The only other species of the genus Uffta lives in 
the Mexican state of Coahuila. 


COl-I.ARFI) AND LEOPARD LIZARDS 

{(yotaphytus) 

PIAFES l8l AND 182 

The collared and leopard lizards arc sometimes placed together in 
the genus Crotaphytus and sometimes separated, the latter being as- 
signed to the genus Ganihelia, It merely depends on the point of 
view; there arc differences, but for our pur^wse they would best be 
considered together; I shall point out their similarities and then a 
few differences. Both arc large, swift, pugnacious lizards that range 
widely over the southwestern quarter of the United States (no- 
where do they occur in the Pacific coastal strip) with a nonhward 
extension in the west to southern Idaho and southeastern Oregon. 
They arc voracious caters of insects and lizards of other species. 
Reproduction is by means of eggs. 

Coming to the differences, the leopard lizard (C. wislnem) is 
more slender in build, and reaches a length (sixteen inches) about 


279 



Lizards 

two inches greater than that of the collared lizard (C col laris). The 
latter ranges much farther easru^ard, even to the Mississippi valley 
in southern Missouri and adjacent Arkansas. The leopard lizard fre- 
quents flatt sparsely grown desert areas that arc not shifting dunes 
or strewn with boulders; the other prefers boulder-strewn, rugged 
regions, or, in the prairies, canyons. The collared lizard lays at one 
time from four to twcnty**four eggs, the leopard lizard from two 
to four. When indulging in its characteristic dashes to safety, the 
collared lizard often rears on its hind legs. 

The reticulated lizard, C. reticulatus, a close relative of the col- 
lared lizard, lives in the Rio Grande valley of l^xas and Mexico. 
Little is known about its habits. Two additional s^iecies are found 
on islands in the Gulf of California. 


SPtNY LIZARDS 

(Sccloporus ) 

FLA 1 1 1 8 ^ 

The spiny lizards arc [Krhaps the dominant lizards of the elevated, 
dry region of North America from the southwestern United States 
through central Mexico. In the north they range into extreme 
northern W’ashington, to the south as far as Panama. One species 
(Sceloportis uridulatus) has crossed the Mississippi to spread itself 
over the eastern United States except its northern third, and an- 
other (S. 'woodi) lives in peninsular Florida, where it largely re- 
places the other. Bur the true spiny-lizard country is the region 
first outlined. Fifteen species arc found in the United States, about 
three and a half times that many in Mexico. 

These lizards arc not only dominant, but even appear to be so to 
the casual observer. There arc several rca5M)ns for this. The spiny 
lizard, or '*swift,'' as it is often called. Is active in daylight and rela- 
tively bold, so that it is easily observed. Although all tyjMis of coun- 
try arc frequented by one species or another, rock- or trcc-climb- 
ing habits arc prevalent, a kind of behavior that constantly brings 
animals into human view. Populations of swifts can be extraordi- 
narily large; in certain areas every rock, tree, or even post has its 
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individual. Incidentally, it might be remarked here that spiny 
ards have never become burrowing or water-loving; it is ilryncsi 
and warmth that appeal to them. The species found in the el^leni 
United States, where it is commonly called "'fence lizard/* leaders 
farthest from dry country, but ccanpensates by frequenting situa- 
tions where there is the least amount of motsnire: openings in 
heavy forests, upland pine woods, and fences in pastures more or 
less adjacent to wooded areas. 

Ttie method of reproduction is not hxed in the spiny lizards; 
almut two thirds of our fifteen spedes lay eggs, the rest produce 
the young directly. Insects form the bulk of the diet. There arc 
exceptions to this insectivorous diet. For example, the desert spiny 
li/ard (S. wjgifitcr), widely distributed in our far southwest and in 
northern Mexico, devours other kinds of lizards as well as some 
plant matter. This species shares with the blue scaly lizard (S. cy- 
anof^enys) of the lower Rio Grande valley honors for greatest size 
among all recorded from the United States: both attain a ma3umum 
length of thirteen and three quarters inches. 


LIAS 

(Uta) 

About tu'cntv species of lizards found in the w'csrcm United States 
and northern and western Mexico arc notoriously hard to classify; 
sometimes they arc placed in a single genus, Uta^ sometimes divided 
about equally between Uta and Vrosaurus. The differences in 
structure betw'ccn these groups arc technical; it is hard enough for 
the amateur to be sure an individual represents either type. For our 
purposes, the whole lot may be put in the single genus Uta, The to- 
tal range covers the western United States and northern Mexico, 
with an extension to the state of Chiapas on the Pacific side. In the 
United States all of the five species of utas arc confined to the 
southwest, except one that occurs as far north as Washington. It 
differs also from the other four in living on the ground or among 
rocks, and is known as the sidc-blotchcd uta (U. stansburiana). 
The other species are climbers that may do their climbing on 
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bushes, trees, or boulders. They do well enough on the ground, but 
have an irrepressible desire to be in a more or leas vertical position* 
Much the largest of all our utas, the California collared uta (£/. 
meamn) of southern California and adjacent Baja California, 
reaches a length of about eleven inches. It is usually seen peering 
over rock or boulder for it is truly a rock-dwelling lizard. Utas lay 
eggs, and live chiefly on insects and spiders. 


HORNED TOADS 

(Phrynosoma) 

PLATES 184 AND 185 

Qassiflers of animals arc divided into two groups: the ‘‘splitters,** 
those who magnify the difTercnces, and the ‘‘lumpers,** who empha- 
size the similarities. The homed roads have succeeded in splitting 
the classifiers. Herpetologists arc divided between those who follow 
common usage in calling these reptiles “homed toads,“ and those 
who insist on trying to change the name to “horned lizards.’* Per- 
haps it is a division between the pragmatists and the idealists. It is 
easy to sec how the early settlers of North America looked on these 
broad, flat, short-tailed creatures as toads. In fact, these reptiles 
have carried to its ridiculous extreme this business of being flat- 
tened and widened for ground living; their only rival is the strik- 
ingly similar moloch (Moloch borridns) of the arid parts of Aus- 
tralia. The heads of the fifteen species exhibit a most beautifully 
graduated scries from the hornless head of the rare kind Phryno- 
soma ditmarsi, named after the late Raymond L. Ditmars, to heads 
completely and evenly crowned on the back and sides with enor- 
mous spines. 

The grotesqucncss of horned toads makes their blufling antics 
ludicrous in the extreme. If instead of reaching a maximum body 
length of four and a half inches, our homed toads attained one of 
five or six feet, we should have to speak of warning behavior rather 
than of bluffing antics; an aroused homed toad will actually attack, 
and bite as it does so. I need not add that the bite is nothing more 
than a harmless pinch. The behavior of a shon-homed homed toad 
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(P. douglassi) that I encountered in northern Arixona iliustmes its 
bluffing method and that of other species. The minianire tnoBster 
puffed itself up, stood high on the tips of its toes, rocked hs body 
back and fonh, opened die mouth to reveal a dark nni, fi- 
nally, hissed as it charged. I was dieappomted that it did not squirt 
blood from the eyes, the ultimate in lu>mcd-toad aggressive taedcs. 

Various kinds of homed toads have been seen Co eject blood 
from the eyes up to a distance of seven feet. The anatomical basis 
of the phenomenon involves an especially thin nictitating mem- 
brane as well as an ability to increase the blood pressure of the head, 
an ability primarily associated with the process of shedding the old 
skin. The blood of a horned road is entirely harmless. 

Although the homed toads range from extreme southwestern 
Canada to Guatemala, they are typical of the elevated, arid region 
extending from the southwestern United States well into Mexico. 
In the former country, they are widely distributed west of the tier 
of states bordered on the cast by the Mississippi River, though they 
just enter some of these states from the west. Seven species are 
found in the United States. Horned toads arc versatile in reproduc- 
tion, some producing the young directly, others laying eggs. The 
short-horned homed toad may give birth to as many as thirty young 
at one time, and even more eggs (forty’) have been recorded for 
one egg-laying species. In spite of a broad body, the homed toads 
bury themselves in sand or loose soil to escape the cold of the des- 
ert night. \^'^hcn warming themselves in the sun, they flatten and tilt 
the body so that it receives full benefit of the rays. The diet con- 
sists chiefly of insects and other arthropods. Ants are eaten in great 
numbers (sec page 147). Food is taken only when the temperature 
is high. 


AGAMIDS 
(Family Agamid®) 

PI.ATKS 173, 186, 187. .AND 188 

There is no generally used common name for the species of this 
family, which number nearly’ three hundred. The technical name is 
simple enough and might as well be used. 
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This family has the distinction of including the only living liz- 
ards that have taken to the air* These air-minded agamids belong 
to the genus Draco and are commonly called **flying dragon$«*’ a 
term not entirely suitable because they only volplane by means of 
a winglike structure on either side. This structure is nothing more 
than skin supported by prolonged ribs. When not in use, the 
“wings” arc kept against the body. The flying dragons are entirely 
arboreal, and their ^Vings” greatly facilitate progress in the tropi- 
cal forests where they live. The species, long reckoned as about 
forty in number, are found from southeastern Asia through the 
Malay and Philippine islands, with a lone species in peninsular In- 
dia. A revision published in 1936 greatly reduced the number of 
species. 

1 cannot resist [K>inting out again how Mother Nature often 
makes secondary uses of a structure, in this case the appendages of 
the flying dragons. While contesting for a female, the males of cer- 
tain kinds repeatedly open and close the “wings,” which arc often 
brilliantly colored. The other use I noticed quire by accident after 
placing in a box nineteen living individuals of Draco niaculatus, 
the only species that occurs in China. TTie following day I was 
dumfoiindcd to find nearly all of the lizards gone. Only close scru- 
tiny enabled me to sec one by one the missing dracos, each of which 
had closely applied itself to a twig of the limb that I had placed in 
the box. The camouflage was accomplished by moving the “wings” 
slightly downward until the body was lost to sight in appearing to 
be an enlargement of the twig, which it marched in color. The head 
and legs also were carefully placed so as to blend with the outline of 
the tu'ig, and all of the long tail was precisely extended along the 
same. The fact that not a li/.ard moved during my search made the 
deception all the more bewildering. D. macuJatus, a flying dragon 
rather small in size, is about eight inches long when adult. 

Where the flying dragons live, the great majority of agamids 
are also arboreal, the dracos expressing the highest development in 
this direction. In Africa, where the family is represented by one 
ubiquitous genus (Agama) and a few groups confined to the north- 
ern half, conditions are reversed: with rare exceptions the African 
species arc ground-dwellers of savannas, deserts, and rocky terrain. 
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A tendency coward aquatic habits crops up here and there among 
the genera found, from southeastern Asia throughout AoUealta* 
The range of the family includes southeastern Europe and the vast 
region extending thence eastward across central A^ to noiriliern 
China and adjacent territory. Only two genera inhabit this norths 
em stretchy species of Agama in the west^ and the species of the 
genus PhrynocephaluSy some forty in number, from southeastern 
Europe (three species) right throu^ central Asia. The agamids of 
this northern stretch are terrestrial lizards of arid country, like 
those of northern Africa. No members of this family occur on 
Madagascar, where they are replaced by iguanids. 

In contrast to many ocher lizards, the agamids have kept their 
limbs and always made good use of them. Their tails are long as 
well as unusual for lizards in being tough and not easily broken. 
We might expect reptiles with non*fragile tails and arboreal habits 
to possess grasping tails, but the agamids, with few exceptions, do 
not. I'hc exceptions arc r\^*o s|^>ccies of the genus Cophotis; one 
lives on Oylon, the other on Sumatra and Java. The wcU-dcvcI- 
oped agamid eyes have mox^alilc lids, and the teeth of some groups 
show an extraordinary diversity in shape and size. 

So far 1 have mentioned nothing that would set this family aside 
sharply fr<jni others. It is not easy to characterize the agamids, and, 
indeed, they are in many v% ays similar to the iguanids, a predomi- 
nantly New World family. The iguanids and the agamids show 
remarkable parallels in fonn, structure, and habits. Both of them 
include large species of grotesque sha^xrs. Among the agamids, this 
grotesqueness may take the form of odd-shaped skulls, spines, or 
other structures on the snout, fringed flaps on the side of the head 
or neck, high crests extending down back and tail, and the wings of 
the flying dragons. The shape of the body comes in two types, one 
more or less flattened from back to belly, the other more or less 
compressed from side to side. 1 have repeated the qualifying phrase 
for emphasis because these types are not recognizable in all agamids. 
The first type is seen in the ground-living groups, the second in the 
arboreal ones. The agamids have never taken to a sub-surface life, 
although many species of arid, sandy regions (genus Phrynocepha- 
lus) are adept at burying themselves in the sand by rapid sidewise 
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movements of the body^ and Hardwicke’s spiny-tailed lizard (Uro- 
tnastix hardvnckt) of West Pakistan and nor^em India lives in a 
hole that it digs to a length of ei^t or nine feet and a depth of four 
or five below the surface. This species grows to be atmut a foot 
long. When the nights are cold, this reptile, upon retiring for the 
night, carefully closes the entrance to its burrow. It, of course, is 
by no means the only agamid that digs a hole to live in. 

A slight digression is justified here to relate how a hungry 
snake, attempting to capture a Hardwkke's spiny-tailed lizard in 
its burrow, is frustrated by that wary reptile. Upon Incoming aware 
of the enemy’s approach, the lizard, instead of retreating to the 
depths of its home, where it would be at a great disadvantage, sticks 
its formidable tail out of the burrow and violently switches it 
about. The spines of this organ arc too much for any small animal 
to contend with, let alone a mere snake. 

A characteristic that the againids share with the tguanids and 
the closely related true chameleons is the ability to change color 
with astonishing rapidity. This ability is put to double use and as- 
sociated with the grotesque sha(>c$ just enumerated. One of these 
uses is bluffing an enemy, the other winning a marc. The frilled liz- 
ard of Australia and New Guinea (Chlamydosaurus kmp) is the 
classic example of a great bluffer. This lizard, which grows to be 
about three feet long, has on the neck a cape or frill that can be 
spread out on either side until its diameter is eight or ten inches. 
During a display, loud hissing and an open mouth mth a bright yel- 
low lining and a pair of enlarged teeth enhance the alarming appear- 
ance of this inveterate pretender. The Australian region has other 
great bluffers, such as the bearded dragon (Amphiholurus barba- 
tus), v'hosc display has been definitely shown to l>c associated with 
sexual behavior as ell as with defense. Its antic's include rapid color 
changes and tactics much like those of the larger and more forbid- 
ding frilled lizard. There are other gigantic and adorned ag^mids of 
this region, some of them reaching a length of from three to four 
feet. I can think of nothing more fascinating than a study of the 
sexual behavior of these huge lizards, first in a laboratory, and then, 
for confirmation, in the wilds where they abound. 

The agamid rule of reproduction by means of eggs is proved by 
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few exceptions; one is the little prehensile-tailed Ceylonese lizerd 
Cophotis ceyUmca, the other, all^edly, a species of the laife Aai* 
acic genus, Phrynocephalus. The feeding habits are less umfor:n: 
the great majority of genera live on insects and other amaS bMmr- 
tebrates, a few are animal- as well as plant-eaters, and at least one 
is almost entirely plant-eating. This k the genus of spiny-iailed liz- 
ards (Uromastix) with several species frequenting the acid parts of 
northern Africa and southwestern Asia. The adults are well known 
to be herbivorous, whereas the young, whose teeth differ from 
those of the adults, may rake insects. 

Some of the agamids, when pressed, run on the hind legs, an 
act that seems to remind all obsen'crs of pictures of bipedal dino- 
saurs. The frilled lizard, already described, and the gigantic water 
dragon (Physigtuthus lesueuri), also of Australia, arc examples. 

I have told something about the three laigest groups of aga- 
mids, the flying dragons (Draco), the ^amas (Agama), and the 
genus Phrynocephalus, the species of which, because of a rather 
squat shape, often are called “toad lizards." The first and last of 
these genera have, as already stated, about forty species each, the 
remaining genus more than fifty. The only other large group, Co- 
lotes, comprised of only half as many species as Agama, is distrib- 
uted from southeastern Asia through the Malay and Philippine is- 
lands. The species of Calotes arc spiny lizards of moderate .size not 
readily distinguished from their numerous relatives, which arc set 
off into many small genera. The four large genera include well over 
half of all the agamids. 


TRUE CHAMELEONS 

(Family Chamxleonidz) 

PUATES 189, 190, 191. 192, 193, 194, 195, AND 196 

In the United States at least, the lizards about to be considered 
must be called “true chameleons" to avoid confusion with an ordi- 
nary little lizard of this country that I designated as the American 
chameleon (see page 175). This confusion of names is most un- 
fortunate, because the American chameleon shares none of the many 
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unique and extraordinary features of the true chameleons, which 
abound in Africa and Madagascar, with a slight spillover into terri- 
tory immediately adjacent to Africa and a single errant species in 
peninsular India and Ceylon. Included in this spillover is the one 
species of Europe, which occurs on the mainland of this continent 
only in southern Spain. Unfortunately, this species has two widely 
used technical names: Chmfusleo chameleon and C. vulgaris; the 
generic name, now Chaimeleo^ was long spelled Chanueleon, 

Scrutiny of a true chameleon might well bring forth the remark 
that no lizard has the right to be so grotesque. A true chameleon 
may be recognized at a glance by its blunt head, its body greatly 
flattened from side to side and deep from top to bottom, its turret 
eyes, wcezerlike feet, and more or less curling tail. The other char- 
acteristics require time for their discernment; the striking color 
changes, the tongue action, which is beyond belief, the ridiculously 
slow movements, and the amusing antics that make up the bluffing, 
fighting, and courting behavior. In some s()ecie$ the head is devel- 
oped into forms that suggest huge, odd-shaped casques or helmets; 
as many as three long horns may projea straight forward, or the 
snout may Ik produced to form a bulbous, pointed, or even f(»rked 
appendage. 

Some of these characteristics arc unique, whereas others arc just 
as worthy of comment or explanation. Let us first consider a few 
of the unique attributes, those that are chiefly responsible for the 
setting off of the chameleons as a category higher than that of a 
mere family. I shall first mention head characters and shapes. The 
tongue reminds one of a popgun in action, although the propulsive 
force is entirely muscular. It has a sticky tip that can be projected 
to a distance considerably greater than the length of the head and 
body. The speed of projection is tcK) fast for the human eye. The 
chameleon s eyes arc mounted on protruding hemispherical turrets 
that move independently of one another, giving weird effects when 
one is directed straight forward, the other backward, or one up- 
ward, the other downw’ard. The toes arc united into two groups 
that oppose each other and form a grasping foot of the most effi- 
cient kind. 

Now let us consider other characteristics; the first of these may 
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be unique, but it is too intangible to be included above. The alow 
body and limb movements of the chameleons are in arroi^ cofitriat 
to the usual quick ones of lizards in generaL A chameleon, ir wmM 
seem, makes comparatively little progress from birth to detdli; its 
movements are painfully slow to watch, and thtte is oeiisidefible 
evidence that its usual span of life is leas than three years, d^e shon* 
est span among reptiles (see page 238). The ability to change color, 
though well developed, is by no means unique among lizards; per* 
haps no others surpass the chameleons in this feat. The common be- 
lief that the chameleon simply matches in color the object on 
which it rests is false; otiter factors such as temperature and emo- 
tional state enter into the picture. 'Fhc prehensile or grasping tail of 
the chameleon^ though characteristic enough, is, like color change, 
seen in other lizards. 

The chameleon peculiarities are not without purpose; in fact, 
these lizards might be thought of as deadly practical fellows who 
have decided to fit themselves for every contingency. The chame* 
Icon is first and foremost arboreal, descending to the ground only 
to lay (the young of the non-cgg-laycr arc born aloft). Correlated 
with this type of life arc the grasping feet and tail. The slow move- 
ments, rolling eyes, long-range tongue, and body flattened from 
side to side (presenting a deceptive front) work together beauti- 
fully in the stalking of insects and other prey, h must take a lot less 
energy to get a breakfast the chameleon w ay than by the cruder 
rushing or overpowering methods. The casque and horns of the 
head arc used by the males in contesting for a mace. But the chame- 
leon has shown real cleverness in making triple use of the flat body, 
a flatness that is under voluntary contrt)! allowing the body to be 
made so flat that the animal appears to stand on edge. When attack- 
ing an enemy, the chameleon first flattens itself and then turns its 
broadside, thus enhancing its size; w^hen stalking prey, it flattens to 
present a narrow front; when attempting to escape, it docs the 
same, with the delicate touch of sw^aying as it retreats, making itself 
look like a leaf in a breeze. Inflating the body and hissing are also 
included in the chamcleon*s repertoire. 

The chameleons arc grouped into one very large genus (Chih 
nueleo) and a few small ones, there being some difference of opin- 
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ion about how many of the Utter should be counted. A grand total 
of somewhat more than eighty species is known, about half of 
which live on Madagascar, where these lizards run riot. A Mada- 
gascan midget is credited with the unbelievable total length of 
only one and a quarter inches, whereas a giant of the genus, such as 
Oustalet's chameleon (C austalcti) of Madagascar, may reach a 
length slightly in excess of two feet. Chameleons arc related to the 
agamids. The few fossil chameleons in the records are of somewhat 
doubtful identity, and therefore the past history of these lizards is 
virtually unknown. 


NIGHT LIZARDS 
(Family Xantusidar) 

The assemblage of eleven strong-limbed species known as night 
lizards includes only small reptiles of ordinary appearance that, nev* 
ertheless, have their points of interest. Six of these live in Central 
America and the southern half of Mexico, a seventh in Cuba, where 
it is known from an area but a few square miles in extent. I shall 
spare the reader the technical names of these seven, remarking only 
that they arc different enough to be placed in two or even three 
genera; little is known about them anyway. The genus Xanmsia, 
with four species, lives in the Mexican state of Baja California and 
the extreme southwestern corner of the United States; it is on this 
genus that I shall dwell. 

Our night lizards have well-developed limbs and a normal, 
though somewhat flattened, shape. In spite of this, they can be rec- 
ognized at a glance by lidless eye and catlike pupil, the latter be- 
speaking nocturnal habits. Until recent years they wxrc believed to 
be rare, but improvement of hunting methods quickly dispelled this 
belief. Two of our three mainland species, the Arizona night lizard 
(X. arizome of central and western Arizona) and the granite night 
lizard (X. henshav)i of extreme southern California and nonhem 
Baja California), live on and among granite boulders. To And night 
lizards with such a home, the collector has to pry off the thin flakes 
of granite that form so quickly under desen conditions of rapid 
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mnpenmre changes. Incidentally, the habit of aacarering themachwa ' 
in deqi cracks saves ni^t lizards from destmcaon 1^ the fina allKt 
often aweq> their arid conntty aa wdl as from mm and otlM| ap* 
mam enemka. The ynoca n%ht lizard (X. idgilir), die oiity i^wciaa 
with a large range, whmh eztends linm eitpme apsidMili hfevada 
and adjacent territory southward throughoni B^aCaiifnnda, does 
not share this love of granite, bat hides diiedy m and under decay- 
ing debris of yucca plana. To collect k one needs a machete ladire 
than a crowbar. 

The fourth species, the island night lizard (X. rkurmna), lives 
on the southern group of Channel lalands off the coast of soutfaetn 
California. Apparently k k found under stones and wood. Thk 
kind reaches tne respecuble length o{ right inches, strongly con- 
trasting with the little yucca night lizard, whose mazimam tengih 
k only half that, and whose length at binh k but two inches. ITut 
same island species has other notri>ie differences in ks habks. It has 
been seen to feed during the day, and it k known to be the only 
species that eaa a lot of plant as well as animal food. Island life must 
have gone to rite head of thk reptile. The Arizona night lizard eao 
only insects, whereas the other two mainland kinds include a lot of 
q»dert in thek predominantly insect diet. Ana are the mainstay of 
die diet of the species taken as a whole. 

The three mainland night lizards bring forth thrir young di- 
tecdy, producing one or two at a time (see page 154). Careful ez- 
perimena have diown that the yucca night lizard has unusual and 
therefore interesting color changes correlated chiefly with differ- 
ences in temperature. Vl’lien concealed during the day, thk species 
k dark in color, whereas it becnnes lighter with the appro^ of 
darkness; excitement may also make it lighter. 


SKINKS 
(Family Scincidae) 

KATia 197, 198, 199, AMD aoo 

In sRTt of being the largest and most widely dkcributed iWly of 
Ihcards, the ikinks are among the least familiar of Mpdies. Thk can 
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be bugely explained by ifadr general diyneaa, secretive habict, quick 
movements, and the small size of many ^>ecies. To the specialist, 
they are the most confnnng of lizards because they fall into very 
unequal groups of genera, several of which are unwieldy, to put it 
mildly. The species in some of the genera can be distinguished only 
by using a strictly modem, statistical approach based on counts of 
"characters” of the scale covering. Even the assortments of species 
are not easily divided into genera, for they, as units, merge just as 
do the species. There is of course great difference of opinion as to 
the number of genera and qpecies that exist. The highest estimates 
put the genera at about sixty, die species as more than six hundred. 
This great profusion of kinds indicates rapid evolution of a progres- 
sive group. The skinks have not left a helpful fossil record; we 
know nothing about their ancestry. 

There is no great amount of confusion over the skinks of the 
New World, because a mete fifty species occur on this side of the 
globe. Seventeen of these live in the United States, approximately 
twice that many in North America south of our boundary, and still 
fewer in South America, where about six species of the genus /Me* 
huya are widely distributed. (A single Pacific skink has been intro- 
duced to the western coast of South America.) It is in the tropical 
parts of the eastern hemisphere that skinks come into their bewil- 
dering own. Europe, with but seven species, is on a par ividi the 
New World. 

Evasiveness and disconcerting similarities notwithstanding, the 
skinkB have their own attractiveness and scientific interest. A skink, 
with its firm, smooth, polished coat of scales, is beaunful to look at 
if less pleasant to handle than a soft gecko. The skink is scratchy, 
aloof, and indifferent; the gecko alert, cozy, and clinging. A skink's 
beauty is often enhanced by a brilliant color pattern. As the skinks 
can never be the nice pets that geckos will someday make, we may 
as well forget die human relations of the skink, and look into some 
of its more scientific aspects. Even here the skink must take second 
place to the gecko, except in the United States, where the former 
is readily available, the latter all but lacking. ' 

Periups the most outstanding thing about the sldnks is the typi' 
cal lizard tnk, carried to its extreme, of not being able to decide 
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v^iar to do about limba. Theie are normal in ne, or rednoed' in 
many degree proportionate to size of the poasMaor. Hie hoot tM 
rear pair may be alike, or one may be much larger than tbe^idicr. 
Not infrequently the limba 8 k loat entitely, or reduced far beyond 
the point of uarfulneas. Dqfree of rednctioa nay take placa in 
■pecks that obviously are closely related; reductilHi and Im have 
occuired ove and over again. Even the limblea ddaki have kept 
their foot in the door, so to speak: the limb-fapportii]^ bones, or 
shoulder and hip girdles, have never been completely lost. The loa 
or reduction of limbs has been correlated widi a way of life, a sab- 
surface or even burrowing existence. This alone is evidence that the 
skinlcs are a very v^rous group ready to take advantage of every 
possibility. 

Although the great maiority of species lead the sort of existence 
just referred to. a limited number have taken to special habitats. 
Qosely related to ground living is life in desert sands, where the 
extreme types almost swim in this medium. The sand skinks (Seas- 
cut), some seven in number, are typical of the deserts of northern 
Africa and ad'iacent southwestern Asia. They have fringes on the 
toes, wedge-shaped snouts, and counteiaunk lower jaws that help 
greatly in progress through sand. Other types of ddnks dwell among 
rocks, and a few have even become aquatic to the extent of living 
along streams and taking to the water when alarmed. There ate 
some twenty species of ^ese water-loving skinks {Tropidopbona:) 
dktr&oted from southeastern Asia to northern Australia, including 
the Philippines. Qimbing habits of certain skinks will be noted in 
the diact^on of our own species. There is almost no type of coun- 
try well suited to reptile life thtt does not have its stole, but, for 
the take of emphasis, 1 shall repeat that the typical sldnk should be 
thought of as a small lizard scurrying for cover on dte forest floor 
or on other ground with good cover. 

The Aitilet do not have special feet for climbing that compare 
with those of the geckos, but they did make a bqimniiig aku^ that 
line; a sort of forerunner die gecko pad is aeen in a few tUnka. 
Considering the fact that the ttoks went underground radier riian 
up into the trees, they did very welL The reduction or loss of limbs 
admirably suited them to the sub-surface life, and there they ^ 
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not stop short ot extremes, • fact that has already been dealt with. 
This burrowing habk is scroi^ly reflected in the structure of die 
eye. In certain burroweis diis organ has become small; hs lower lid 
him thickened and pardy lost mobility. In contrast to this is the de- 
velopment of a “window” in die lower lid of some sldnks, a con- 
dition that cannot be associated with any special type of existence. 
The transparent area or “window” becomes larger and larger, fi- 
nally occupyii^ most of the lid, which in turn grows to cover the 
entire eye and unites with the small upper one to form an immov- 
able unit (see page 336). In all reptiles the lower lid is the one that 
moves. The extreme development of this “window" is seen in some 
^ledes of the snake-eyed sldnks, a genus (Abtepbanu) widely dis- 
tributed in the eastern hemisphere and having about twenty-five 
species. 

Reproduction in sldnks is as complex and variable as are body 
and limb form, a lack of uniformity that has led to conflicdng state- 
ments about the development of the young and the method of 
bringing them into the world. There are three types of develop- 
ment, two of them resulting in birth, the other in egg-laying. In 
one binh type, the mother develops a primidve placenta and thus 
nourishes the young (before binh) somewhat as mammals do. The 
eyed skink {Cbalcides ocelUaus) of southern Europe, northern Af- 
rica, and southwestern Asia has the best placenta, although several 
other sldnks are provided with one of inferior quality. This ques- 
tion is discussed further on page >51. In the other binh type, the 
young presumably derive no nouririiment from the parent. So few 
lizards have been studied that no one knows how many of the nu- 
merous live-bearing skinks belong to this or to the placenta type. 
Egg-laying in sldnks is, apparently, not very common, althm^ 
hm again informadon is lacking. 

Skinks vary so much in size that it is next to impossible to gen- 
eralize. Great hordes of species only a few inchea in leiq[th live on 
or in the ground and its cover; spedes of some groups often grow 
to be 8 or 9 inches long, and in the Australian region giant skinks 
exist, some of the kinds measuring from tS to as inch« long. The 
giant among them is usually conceded to be the blne-tongoed ddnk 
(TiUquM temctniu) with a manmum total length put at slight 
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loi dun two feet. The only skink that surpwea dn one in Mjiph 
ii the prehemnle-tailed ddnk (Comcu aebrata) of the Solemi ii> 
lands; its tail is a great deal longer than the h^ and body^iwiikh 
alone nuy be a foot long. This kmg-iaSed animal is maat remnik- 
abk for ttt grasping tail, which is unique amoag ddnlot and hatd to 
meaanrc in preserved specimens (it comes oukd and bdtde). 

Finally, before taldng up die skinks of the United States, I dull 
give a few facts about the three great, widely ranging groups of 
skinks. One of these, the genus Eumectt, without a go^ common 
name, is comprised of abmt fifty-e^t species widi three uddely 
separated areas of distribution: one stretching from the southern 
edge of Ca n ad a southward into Central America; anodier extend- 
ing acroe extreme northern Africa and on into southwestern Asia 
as far as West Pakistan; a third in extreme eastern Asia from Thai- 
land (Siam) and Cambodia northward to Manchuria and Japan. 
Dr. Edward H. Taylor of the University of Kansas has written a 
comprehensive monograph of these lizards (see bibliography). The 
next genus, Mebuyo, is much larger, having about ei^ty-five spe- 
cks. Its rai^ is staggering: southern Mexico southward over most 
of South America; the West Indies; Africa and Madagascar; south- 
ern Asia; the Malay Archipel^, the Philippine Islands, and New 
Guinea. The final aarnmnent of skinks, including about half of all 
the known ^lecks, was long placed in a single unwkldy genus, Ly- 
gptonu, but is now broken ^wn into snudler groups, which may 
be called either genera or subgenera. These groups are separated 
one from the other with some difficulty; the species nuking up the 
various groups are often distinguished with as modi difficulty. The 
resulting confusion has been referred to at the beginning of the 
treatment of skinks; it can well stand repetition here for die sake 
of emphasn. The distribution of the genus in its old, broadest sense 
is virtuaUy cosmopolitan. 

In spite of the fact that the skinks are not drandant in the west* 
em hemisphere, the number of United States species of Bumeces 
surpasses that trf any odier Ikard group except the genus of spmy 
lizards dSethpomt). Both of these genera are widely dktributed 
and both have fifteen qpedes in die Ututed States, but the sjuny liz- 
ards are known to every country person, whereas the drinks arc un^ 
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recognized by most. Many a person has secretive dunks in the back 
yard without knowing it; few can overlook a spiny lizard as it sons 
on rock, fence, or tree. 

Some specks d Eumeees is found in every state except the three 
northeastern ones, and a few even reach extreme soudiem Canada. 
The two familiar and most broadly distributed species of the east- 
ern half of the country are the five-lined and die greater five-lined 
dunks (£. ftseiatus and £. latieeps). The former attains a length of 
about nine and a half inches, the latter grows to be fully three 
inches longer. The young of these two are striped and have a bril- 
liant blue tail, which loses its blue with growth. Both are woodland 
species, the larger one being much more of a climber than the 
smaller. See page 153 for an account of their brooding habits. In the 
central part of the country, the prairie and Great Plains skinks (£. 
septentrionalts and £. obsoltms) abound, the latter the more south- 
ern and western in distribution. The prairie skink is about the size 
of the five-lined slunk, and is also striped. The Great Plains skink is 
large like the greater five-lined skink, usually spotted rather than 
striped, and with a bad disposition. Its bite is painful but in no way 
dai^rous. In the far west, the western skink (£. skiltoruanm) 
ranges from an extreme comer of Canada to northern Baja Califor- 
nia, although absent from the southern Sierra Nevadas. It is not 
large and is readily recognized by the pair of bold light stripes ex- 
tending down the back, one on either side. 

All of the species of Eumeees of the United States lay eggs, 
though certain of the twenty-two Mexican species produce the 
young directly. 

The little brown skink is out sin^e representative of that great 
world-wide assortment of some three hundred dunks that until re- 
cently has defied all efforts to be classified. Our member is typical 
of a subgroup of some fifty small species that slither around in and 
under leaves and other debris covering the ground of various types 
of country. The little brown slunk b partial to woodland areas of 
the southeastern states, where it b widely distributed. From one to 
five, usually three, ^gs are laid at a time. The size (laj^ adults are 
about five inches long) of thb lizard scarcely warrants die bewil- 
dering number of technical names that it has been given: Lygosomat 
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Leiolopisnu, or Sdncella lateraU or umcelor; it has masqnectJctf 
under no fewer than nine combinations of these. This is 
case in which the system ci scientific christening broke do«ip$ iIm 
common name has been stable enough. The hisioty of afi dus nam* 
ing would fill a chapter by haclf, and be nndkrsiood (bat probeUy 
not enjoyed) only by a taxonomist. The texonomiac tianws wdiat 
the taxidermist later “stuffs.” Sometimes the staffing comes fim. 

The sand slunk (Neosept reynoldsi) of peninsular Florida is a 
fine example of a degenerate, burrowing sbmk with each of the 
ridiculously small front 1^ reduced to a angle, clawed, toelike 
structure that fits into a groove; presumably it can in this way be 
kept from interfering with the animal’s locomotion. The hind 
limbs are bigger but quite as useless. The sand skink lives in sand or 
other loose, dry soil of rosemary scrub and high pine woods. It 
reaches a length of four and three^uartets inches, half of which 
is taken up by the tail. The life history is not known. 


DIBAMIDS AND OTHER RELATIVES 
OF THE SKINKS 

(Families Dibamidse, Feyliniidae, and Aneiytropsidc) 

The mbamids, a family of a single genus with but three species, all 
worm-shaped, have carried to extreme this business of playing free 
with limbs: only the males have any, and these tiny flaplike appen- 
dages are the rear pair, which the males probably use as claviers 
while mating. Vestiges of the bones that must once have supported 
the front limbs remain to be detected only by dissection. The htn- 
ily range extends from southern Indochina to New Guinea and in- 
cludes the Philippine and Nicobar islands. The widely disctibaced 
species, Dibetmu novte-gume^e, grows to be about seven inches 
long; it is known to reproduce by means of eggs. 

A few species of degenerate, limbless, worm-diaped Ikaids, ob- 
viously cloaely related to the skinks, live in Africa and Mexioo. 
These have been variously classed as skinks, and as members of two 
ocher familkt; the Feyliniidc and Anelytropsidac. It is potent that 
th eir relationships are unknown. 1 mention them merely for 
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the sake of completeness. The single Mexican specks {Amlytrop- 
m papUloms) reidly looks mudi tike a blind snake about the size of 
an ordinary earthworm. To my knowledge, it has been found but 
three times and is known from only a few individuals. My wife and 
I were fortunate M number among its collectors. While working 
seventeen miles southeast of Jalapa in the central part of the Mexi> 
can state of Veracruz, one of our party found a specimen of A. 
papiUosus under a stone on a steep, rugged, bush-grown hillside. It 
was a discovery that richly compensated for hours of work in a 
drenching rain. This individual is now in the hands of a iqpecialist 
who undoubtedly will be able to decide just where it bekn^ in 
the lizard firmament. 


GERRHOSAURIDS 
(Family Gerrhosauridae) 

The twenty-five species of this family, which, for want of a bet- 
ter name, we shall call ‘'gerrhosaurids,” need not detain us long. Al- 
though they have an abundance of interesting things about their 
structure, to the layman they resemble skinks and are actually con- 
sidered by the specialist to be a link between the skinks and the 
laceitids. One species has a ''window” in its lower eyelid, as found 
in both of those families. For those willing to make a close exam- 
ination, a deep fold extending along each side near the belly serves 
to distinguish gerrhosaurids. This fold is present only far forward 
in two rare Madagascan species. 

The one obvious remarkable characteristic of the family is the 
way it has been wilting to dispense with limbs. The case is astonish- 
ingly similar to that of the girdle-tailed lizards (see page 310). In 
both cases extremes of limb development are seen, and, m both, one 
extreme is re p r es en ted by a snake-shaped species that has lost the 
front limbs entirely and reduced the hind ones to mere stumps. The 
similarity is more striking when we compare these two families as 
to size and range. The gerrhosaurids have a slightly extensive 
range; Madi^^ucar (where nearly half of the species live) and Af- 
rica south of 13* north latitude. In both families die number of spo- 

>98 



Account by FmaUm 

cm increaaes tonrard southern Africa, the part of the tsan t nt mm t 
where the qwcm abound and come in a great variety of facimi mw 
{act that aU of the four African gerrhonurid genera are fepiflr in 
sonthem Africa, vdtereas only one occurs in its oeanal part, filW' 
tratea this point. Two of the six genera are Mad^aaean. 

On the whde, dicse Ikards like rugged, hiHy oeontry with 
pkmy of rocks, where they are quick to hide m deep crevices be- 
tween bouldcn. The few snake-shaped ones prefer less rugged, 
grass-grown country, and savannas are frequented by species of 
normal shape that live in the flat parts of central Africa. One of 
these (Gerrbosmtnu mejor) plays the trick of running a distance 
and then suddenly halting, usually widi the tail raised. This sudden 
stopping it confusing to a pursuer, especially if done when cover 
hat been reached. 

The young hatch from eggs. The largest species grow to a con- 
siderable sise, one reaching a length of twenty-six and three-quar- 
ters inches. There is no fossil record that helps us reconstruct the 
history of this ancient family. We have Loveridge to thank for a 
revisionary study of the African gerrhosaurids (see bibliography). 


LACERTIDS 
(Family Lacertidse) 

PLATES aoi, 202, AND 2O3 

The uzakos of this family are unknown in the New World and 
have no generally used common name there. In contrast, they make 
up the great body of the European lizard fauna, and are thought of 
in Europe simply as “lizards." In default of a better term, I sh^ re- 
fer to them as “bcertids,” a name not too difficult; die word “liz- 
ard” is Middle Ei^lish, and was derived from the Latin Laceita, 
the technical name of the common European genus of lacerdds. 
The range of the lacerrids is much like that of true vipers: Af- 
rica and all of Eurasia sooth of its northern pan with petinanendy 
frozen siib-soil. Half or more of the Scandinavian petunsula is m- 
habited, and there is a spillover of a ring^ species into die Malay 
Ardhipelago, inehiding Sumatra, Java, arid Borneo. Africa is the 
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headtjaanen of the family. Approximately one handred and fifty 
q>ecies are divided among some twenty>two genera. These lizards 
were monographed in two vdumes (see bibliography) by the late 
George Albert Boulei^r of the British Museum (Natural His- 
tory), London. Dr. Boulei^er is the most renowned of herpetolo- 
gists. 

The lacerdds have not gone to extremes in develof^ odd 
shapes, nor have they lost, or even tended to lose, the limbs. There 
is nothing unusual about their appearance. Although no lacerdds 
live in the New World, their place is taken there by another family 
(Teiidse). The superficial resemblance between the memben of 
these two families is startling, and would fool all but the lizard anat- 
omists. As the difference in distribudon is such a simple and con- 
venient distinction, I shall not include the characterisdcs of struc- 
ture. 

One small variation in the lacerdd eye-covering found in this 
family deserves brief mention. A few species have a window in the 
lower eyelid. In one group (two species of the genus Csbrita of the 
Indian peninsula and adjacent territory) the lower eyelid is mov- 
able, so the possessor presumably has the choice of either looking 
out with open eyes or peering through its eyelid window. In the 
other group (Ophisops of the region where Africa, Europe, and 
Asia approach one another) the lower eyelid is united with the up- 
per, and the window is very large. These lizards have no choice but 
to look through the window. Such lids, found in other families, are 
discussed in detail on pages 23d and 294. 

Although the lacerdds are not known to have many defensive 
tricks, the dgcr lizard (Nucras deklandi) is reported by Dr. Rose 
to use one that works well When a sand snake attacked a large in- 
dividual it made a stiff ring of die body and took a firm grip on its 
own hind leg. The frustrated snake first tried to surallow the lizard 
from the bead end, but of course could not do so. Next it bcgm 
with the tail and could not go beyond the ting. Disgoiging the tail, 
the snake once more worked on the head. This fruitless aitemadon 
wtnt on for to long that the patieoce of the observer ^ve out, and 
the predator was separated front its victim, which ran away appar- 
ently none the worse for its eiperieooe. The tiger lizacd grows to 
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be a foot long and is extremely agile; one think it able to at* 
cape without resorting to such trickery. 

An unusual way of life is seen in a Chinese grass linnrd (ifaiAy* 
dromut septentrional). In the province of Anhwei 1 ftequoMly 
aw these little reptiles making thdr way dUoug^ thick, high ftaa 
by nimbly jumping from stem to stem. They k^ themselves well 
above the ground, and were prone to take suddra diaip turns that 
made them seem to vanish a if by magic. This trick was respoosi- 
Ue for the difficulty in catching them, a dieir speed wa not gte a . 
It might well be asked how ordinary gras can support an animal 
about a foot long, and the answer is most interesting. The extremely 
slender tail is three or a little more than three tima a long a the 
head and body, and helps the lizard to spread its weight over 
enough sems to support it. A special word ^ould be coined to de- 
scribe this type of progres through gras; such a reptile could not 
be called arboreal, nor is it truly terrestrial. Other specia of this 
genus, characteristic of eastern Asia and the Malay Archipelago, 
have similar habin. 

In the choice of open country a a home, gras lizards of Asia 
and the Malay islands are fairly typical of the whole famUy. Al- 
though forest-loving lacertids do exist, the vast majority live in 
bushy, grassy, or rocky country that may be either flat or moun- 
tainous. On one extreme, desert ands are frequenKd. For example, 
the specia of the genus Acanthodactylus, some twelve in number, 
inhabit southwestern Europe, northern Africa, and southwestern 
Asia, and include true desert typa. Fringa extending from the sida 
of the toa help these lizards to move al^t over the shifting sands. 

The greatest lot of lacertids is the genus Eremiat with some 
forty-five specia found all over Africa, and from southeastern Eu- 
rope right acron central Asia a well a southeastward to Afghani- 
stan and West Pskistan. Thea ubiquitous lizards are characteristic 
of dry, open, bushy, or rocky country, where they often occur in 
vast numbers. Many kinds prefer regions with conditions approach- 
ing those of a desat; this would include the edga of true dearts. 

Next to Brendas coma the big sssemblage placed in the genus 
Laeerta, the diirty specia of which might a well be called simply 
"lacertM.'* Thase make up the body of tha majority of Enropm 
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lizards referred to at the iNgioning of the treatment of this family. 
The chief characteristic of these normaldookmg lizards is their var- 
iability. The European students of reptile classification have so in- 
tensively collected and compared certain species and their local 
populations that no fewer clMn one hundred and fifty technical 
names have been given to these various populadons. Some of the 
common species have been divided into numerous “races,” which 
may numlwr from twelve Do twenty-four, the greater number be- 
ing found on snail Mediterranean islands. Jokers have been knoum 
to say that every rock in the Mediterranean has its own race of 
lacerta of one kind or another. The same jokers might add that the 
number of races is directly proportional to that of herpetologists 
willing to concentrate their efforts on lacerta distribution. Al- 
though to the layman this excessive giving of names may seem fu- 
tile, from the point of view of pure science it has real value in show- 
ing the great plasticity of these lizards when considered from an 
evolutionary point of view. The layman will do well to recognize 
the species without bothering about their subdivisions. In the case 
of island “races,” no problem exists; if the lizard is found on an is- 
land for which it is tunned, it undoubtedly belongs to that island 
race. 

Perhaps the most familiar lacertid of Europe is the wall lizard 
(Lacerta muralis). It is one of the species that has been given many 
technical names. Adults are usually six or seven inches long. As the 
word mundis implies, this species is a good climber; it is often seen 
on rock walls in the vicinity of human habitations. The viviparous 
lizard (L. vhipara) is not only the most widely distributed member 
of the genus, being found right across central Asia to the islaiul of 
Sakhalin, but is the single one of the three lizards of the British Isles 
to teach Ireland. In the method of reproduction this small lizard is 
remarkable. Normally it brings forth directly from five to eight 
young, whereas in the Pyrenees it lays c^. Since all other laceM 
are strictly egg-laying, the dual abiUty of this qwdes calls for ex- 
planation. It has been suggested that the oviparous population of 
the Pyrenees simply retains the primitive reproduodw method of 
thespedes. 

The sand lizard (L. agifir), the only other lacertid found in the 
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Britiifa Isles, is another common European laoerta. k ranges acatfMi 
Europe into central Asia. In ^tte of the technical name, k ii kiy- 
thing but agile, being a good ^Ugger but poor clonbcK T1ie>|w{iiHit 
of all the lacertas, and ai^Mvendy the largest species of its entire 
family, is the eyed lizard (L. or oeoOm) of soothweNena 
Europe and adjacent northern Africa. This beaudfad, piedomi* 
nantly green reptile attains a length of two feet. But Laceru goU- 
atb, a Canary Islands species that has recently died out, apparently 
reached the astonishing length of three feet and three inches. A rare 
fossil lacerdd (Nucras) has been found in European amber of some 
thirty*five million years ago (Ol^ocene), and the fossil record of 
the genus Lsecru goes back to Eocene times. Reptiles, in contrast 
to insects, are rarely preserved in amber. 


TEIIDS 
(Family Tciid*) 

PLATES 204, 105, 206, 207, 208, 209, AND 210 

Although the reptiles of the present assortment are the most 
American of lUi the hnponant lizard families, there is no common 
name for them; the best we can do is call them “teiids.” 

Thanks to the students of geology and of the evolution of 
mammals, we have good evidence that for millions of years South 
America was an island just as Australia is today. The separation 
from North America fell along the line of the often-proposed inter- 
oceanic canal that would have taken the place of the Panama Ca- 
nal. This line follows rather closely the southern boundary of 
Nicaragua, where a morning’s hike plus travel through natural wa- 
terways will take anyone from PadiSc to Atlantic. Now, that long 
period of isolation ended in Miocene times some twenty million 
years ago, since when Central America has been an isthmus. North 
and South America a continuous land mass. The many odd South 
American arumals of various types (mammals, birds, reptiles, fishes) 
amply ooofirm the geologic evidence and tell ns that evtdurion had 
its undisturbed day. 

How do the teiidi fit into this picture? The family is comprised 
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of iboat forty genera. All of these groups occur in South AmeiicSt 
and eight of them have species in Cent^ America, but only three 
of the eight pass that old separation line near the southern bound* 
ary of Nicar^ua. These dim are represented also in Mexico, one 
(CneTmdopboms) leadung the Umted States. 

The mental picture of this increase in density of teiids is almost 
like a road sign pointing southward. There can be no doubt that 
diese reptiles swarmed in South America and were blocked by die 
strait in Central America ontil that was closed. Then the pressure 
from the south pushed a few northward, one species finally reach* 
ing the Atlantic coast of the United States. It is also tempting to 
calculate the speed of travel, about twenty million years to go so 
many thousand miles. The catch here is that we do not know how 
long ago that lone species arrived at our eastern seaboard. The sight 
of a teiid in a hurry certainly leaves the impression that it will ar* 
rive on time wherever its destioation may be. The great diversity 
of race runners {Cnemidophorm) in nonhem Mexico, and fossil 
remains of this genus from the Pliocene deposits (some five million 
years old), indicate that teiids wasted little time in spreading nonh* 
ward. Unsuitable terrain and heavy southward traffic of various 
other animals most have kept the rest of the teiids back. 

The diversity of the teiids is additional evidence of their long 
evolution in South America. The species number only about two 
hundred; most of the genera are small, a few are moderate in size, 
and one is large. This one (Ameht), though widely distributed 
from Mexico through South America, is large (about forty q>e* 
des) only because of the diversity of species in the West Indies, a 
diversity diat parallels but does not come up to that of the Ucertas 
(Lteertg) on the Mediterranean islands (see page 30a). Probably, 
when die ametvas have been studied as thoroughly as die lacertas 
have been, the number of spedes will diminidi, as the sub^edes m* 
crease, and the genus Amehm, as well as hs family, will be left with 
fewer rather than more species. 

The teiids have to a limited degree taken advantage of their rich 
environment; they seem ahnost entireiy to have passed bp die poasi- 
Inlities offered by trees, and become adapted to surface and sub* 
surface life. However, the nordiem tegn (Tuphumbis nigropimc- 
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Mtttt), widely distributed in central and nortliem South America, 
may lay its eggs twelve feet rixnre the ground in tennitB ncM, nn 
interesting faa discovered in British Guiana by Dr. WiBiun jhiiihr, 
the noted writer and explorer. It is odd that this toga (it often 
slightly exceeds three feet in length and may wc%h nvo pounds) 
dionld be the exception to the ground-living babiw h must be em- 
phasized that tegus are nearly always found on the ground. There 
is a whole fauna, the “mkro-teiids’* of qiecialisci, dut Uvet on the 
ground or just under the surface. Some micro-teiids have limbs 
considerably reduced, though never lost. In rize, they contrast 
sharply with the gigantic tegus and caiman lizards (about to be dis- 
cuss^). For example, the common, long-tailed denizen of the jun- 
gle floor, Leposamt percarhutum, u only three and five-e^ths 
inches long and weighs but one twenty-dghth of an ounce (one 
gram) when fully grown. It lives in Britirii Guiana, Venezuela, and 
adjacent Brazil. 

Open country has by no means been neglected; ceiids of mod- 
erate size make great use of it, as we shall see below in the account 
of our race runners. The ameivas are also lovers of u n shaded areas. 
Although teiids on the whole are anything but aquatic, a few of 
them have taken op an amphibious existence. The most noteworthy 
of these is the caiman lizard {Dracutu guianensit), a creature that 
looks as much like a crocodilian as the name implies. Its maximum 
recorded length is four feet, and it abounds in the ddal manhlands 
of the Guianas and the lower Amazon. This reprile is also unusual 
in possessing broad crushing teedi in the rides of the jaws, teedi ad- 
mirably suited to deal with the mussels and snails that the caiman 
lizard feeds on. Surprisin^y enough, a brand new caiman Hzard 
(O. parggusyensit) has been recendy (1950) made known to sci- 
ence by Dr. Afranio do Amaral. It lives in the great swamps of 
the upper Paraguay River. The feeding habits are like drase of the 
ocher species, but the new one is le« aquatic, as one ini|^c expect 
The brown water lizard {Ncutrieunis nidis) of nordieasiem South 
America k of moderate size and bves along jui^Ie streams. It swims 
well and k known to eat firites, tadpoles, and water beetles, a diet 
that well confirms its aquatic habitt. 

One of the big zookgkal surprises of the last few deesides wm 
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made by Ivan T. Sanderson, noted naturalist and explorer, when 
he discovered in a cave on the island of Trinidad what may well be 
the first luminous terrestrial vertebrate on record, a little teiid liz* 
ard with the formidable name Proctoporus sbreveL When first seen 
in a crevice beneath a ledge, the lizard lit up for a few seconds a so* 
ries of lights along its ride, suggesting to the observer portholes of 
a ship at night. It is further interesting that this ability to light op 
is possessed only by the males, and thus suggests a sexual function 
of some kind. A careful study (Luminous Organs in Uzardt; 
Parker, 1939) of a series of specimens confirmed the field observe* 
non and revealed the fact that the light-giving organ is of a simple 
type lacking nerve supply as well as complex lenses and reflectors. 
Just how it works has yet to be determined, there being various fa- 
miliar types of luminescent organs of fishes. Other teiids have spots 
somewhat like those of P. sbrevei, so it is highly probable that they, 
too, can light up. It must be admitted that these lizard “portholes” 
may prove to be merely reflectors of light like the “reflection 
pearls” of certain nestling birds. At any rate, whether the lizard 
merely reflects light or actually produces it, the discovery remains 
one of extreme interest, giving die teiids claim to everlasting glory. 

Before taking up the teiids of the United States, I want to point 
out again (see page 300) the striking similarity between the teiids 
(New World) and the lacenids (Old World). This case of paral- 
lelism is strongly remindful of that shown by the iguanids and the 
agamids, which did not have such completely separated ranges. In 
both cases, the amateur would be hard pressed to find a difference, 
but anatomists have determined constant ones between teiid and 
lacertid head: one in the way the teeth are united to the )aws, the 
other in the superficial covering of the skulL The teiids are the 
more diverse in structure, their species more numerous. Modifica- 
tions of the eye-covering seen unong teiids are strikingly like diose 
of the lacertids: a movable lower lid with a window may occur, at 
well as a tran^Murent lower lid fused to the upper (see page 300). 

The teiids, in sharp contrast to the lacerti^ show strong tend- 
encies to reduce the limbs and develop a serpentine fbrm. This is 
carried to its extreme in the genus Bacina with about a dozen spe- 
cks of northern and western South America. In tfacM wormUke 
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reptikt, the limbs are tiny and their usefulneaa is in pcopoRkw to 
the speed of progress: when movii^ along kisnrely* Bcekk ■«o> 
phios, according to Dr. Beebe, makes good use of the limbs, fqpe- 
ciaUy the front pair; if farmed, anakeiike crawling is began, fbe 
limbs fanning the ait all the while. Extreme enatement may came 
this dender lizard, which is only four or five inches loi^ to leap 
to a height as great as three times its length, and advance even far- 
ther. Such gymnastics, apparently accomplished by flezkm of the 
long tail, are undoubtedly useful in the performance of a vanishing 
act before an enemy. 

The only teiids of the United States are race runners (Cne- 
midopborut), seven species of which ate widely distributed over the 
southern two thirds of the country with a few limited intrunons 
somewhat farther to the north. One of these intrusions is into the 
Miasissippi valley, another into the midwest, and a third into Idaho 
and Oregon. A single species, the six-Uned race runner (C. sextine- 
ctus), is found east of the Mississippi River. The flat statement that 
we have seven species, or about a third of those usually recognized 
as comprising the genus, may call for revision, because the classifi- 
cation of race runners has long baffled students. Dr. Charles £. Burt 
made some order out of chaos when he published his monograph in 
19} I (see bibliography), but much remains to be done. The varia- 
tion exhibited by series of individuals is bewildering. To make mat- 
ters worse, there is in most species a marked change in pattern that 
begins soon after hatching and continues indefinitely. The young 
may, for example, be distinctly lined, the somewhat older ones 
lin^ and ^wtt^, the adults tessellated. In general, if the young are 
spotted, the change may not be so great, whereas if the young ate 
lined, as is frequently the case, anything might happen to the pat- 
tern. 

The race runners are typically lizards of dty, open countiy 
widi loose sml. Deserts are not avoided. These reptiles attain their 
highest development in our southwest and the h^hlands of north- 
ern Mexico, akhov^ five qiecies reach South America and the ge- 
neric range terminates only in southern Brazil. The species that 
range into die tropical forests frequent open jdaces sudi as clear- 
ings, tnih, riverbanks, and other situations that admit an abondanoe 
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of sunlight The same may be said of our eastern spedea, which ia 
widely distributed; it a found in fields, pastuics. and in other ex- 
posed areas. 

In rural districts the s»*lined race runner is often called “streak- 
field,” a name that well describes how one of these reptiles appears 
to the casual observer. The speed of retreat of a race runner is as- 
tonishing. Great patience weO rewards the observer; he will tec a 
slender, long-tailed reptile progressing in quick, )erky movemena 
interrupted by frequent pauses. The head is moved about, indicat- 
ing alertness, and the elevated fore limb is often twitched nervously 
before being placed on the ground again. In especially suitable 
places, several individuals can be teen at once from a single vantage 
point; race runners come fai enormous populations. The race run- 
nen live largely on insects and reproduce by means of eggs, which 
are deposited in the ground. The largest species attain a maximum 
length of about seventeen inches. 


WORM LIZARDS 
(Family Amphisbamidx) 

PLATES an AND 112 

That old joke about a door might appropriately be reworded hece 
to read: “When is a lizard not a lizard?” The proper answer obvi- 
ously would be: “When it is a worm lizard.” The species of the 
present family, approximately one hundred and twenty-five in 
number, have such peculiar, compact, unlizardlike skulls that they 
should be, although they seldom are, set aside as a major group of 
riieir own, a group equivalent to all the true lizardt. Not only is die 
skull peculiar, but the entire worm lizard looks like a huge earth- 
worm, and its way of moving, eidier backward or forward, sug- 
gests the actions of one. The tail is blunt, the head either blunt or 
ending in a sharp-edged, wedgelike snout admirably suiting the 
creature to its burrowing existence. Limbs are lacking except for a 
ridiculously small pair of front ones in the three Mexican species 
(Bipes). llie shoulder and hip bones are rudimentary; the former 
actually may be lacking. Usually the worm lizards ate grouped into 
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■boot twenty genera; there it considerable difference of opinieQ on 
this gronping. Nearly half of all the tpedea are ordinarily awigiitdl 
to the genus Ampkisb^ena of both the New World and 

The fossil record, going back to Eocene tbnea, Aowa that wom 
lizards have flourished without a great deal of change for some fifty 
million years. They once lived in the wescem central part of the 
United States, although now our single kind is confined to central 
and nordtem Florida. It is not surpritinf that such bony, hard* 
beaded creatures nuke good fossUs. At present worm lizards 
abound on two continents: Africa (except its great northern des- 
ert and southern tip) and South America (except its extreme south- 
ern part). More than a hundred species are found on these two 
continents. South America having a few more than Africa. About 
nine species live in the West Indies, and still fewer in the Mediter- 
ranean countries, including some territory just east of the southern 
Red Sea and another stretch at the head of the PCisian Gulf. Only 
one species is certainly known to occur in Europe (die Spanish 
Peninsula). 

Perhaps no other moderately large and widely distributed fam- 
ily of reptiles has been to successful in keeping its habhs, which 
must be fascinating, concealed from the eyes of students. Lov- 
eridge, in monographing the African worm lizards (see bibliogra- 
phy), was able to quote observations on the breeding of only two 
species. The ^ of these quotes is that one species gave birth to five 
young, whereas another laid four eggs. From these and other ob- 
servations, we know that worm lizard have by no means confined 
thenuelvea to a single method of reproduction. 

Observers of the New World have been, especially in South 
America, a little more successful than have those of Africa. Our 
own single species (Rhauura floridtnt) has until the last few years 
kept its life history an almost cmnplete secret notwithstanding the 
care with which the r^itiles of Florida have been investigated. 
Now we know that one specimen apparendy laid two eggs, and 
that spiders and earthworms form a part of the diet. The Florida 
worm lizard reaches a length of twelve inches (thirteen and seven- 
eighths maximum) and, judging by die litde informadon availa b le, 
may measure three and a half or four inches at hatdmi^. This ■ a 
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length commonly reached by members of the family, although a 
greater one is attained by tome. The g^antkr West African Mono- 
peltis jugularis is, for example, known to grow to a length of 
twenty-six and three-eighilis inches. 


MONITORS 
(Family Varanidse) 

PLATES a 13 AND 214 

The MONiToas are enough alike to be placed in a single group 
(Varanus). This genus has the distinction of including the largest 
of lizards as well as some of moderate size; no other genus of rep- 
tiles can boast of such a difference between its smallest and largest 
members. The Komodo dragon {Varanus komodoensis), of Ko- 
modo and two other Malay islands, reaches a length of ten feet; a 
captive only eight feet two inches long we^hed one hundred and 
sixty-three pounds, in contrast to this, two dwarf species of west- 
ern Australia ( V. brevicauda and emdotineatm) attain a length of 
only eight to ten inches. The largest kind of monitor may be fifteen 
times as long and weigh thirty-seven hundred times as much as the 
smallest, the tiny monitors looking like miniatures of the larger 
ones. 

The fossil record tells us that monitors have a long history. 
Kinds not greatly unlike those of today flourished some fifty mil- 
lion years ago in Eocene times. Monitors have certain pmms in 
their structure that link them to the snakes, and, indeed, it seems 
that snakes and monitors have a common ancestor if we trace their 
lines back far enough. Even today the monitor’s long neck, whip- 
like tail, and slender, forked tongue, which it constantly shoots out, 
remind one of a snake. 

These reptiles are found over nearly all of Africa, all of extreme 
southern Asia (as far north as the Aral Sea m the west, but not so 
far north in the high Tibetan region farther to the eai^), the Malay 
Archipelago and Hiilippine Islands, all of Australia^ New Guinea, 
and on the islands just east of New Guinea. Their presence on cer- 
tain oceanic islands of the western Pacific Ocean presents a prab- 
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lem: the pet^les of these islands like to eat monitors, and perh^ 
these lizards have been carried from island to island. The diitffbtt' 
tkm of the species in the various areas is not uniform. Africa hi* hut 
three, whereas thirteen are fo«nd in the region between Africa and 
Australia, and twelve in Australia alone. 

Perhaps no other small, compact group of Itzards makes such 
complete use of its environment. Monitors are found in all types of 
country from deserts, largely lacking vegetation, to tropical for- 
ests. Some kinds, partial to water and its vicinity, m^ht even be 
called amphibious. These are of course good swimmers and do not 
hesitate to cover short distances in the sea frmn island to island. Sev- 
eral species are at home in trees, to the highest branches of which 
they may ascend. Anyone who has felt the grip of a monitor's claws 
on his leg realizes how safe such a powerful Ikcard is when clinging 
to a limb. I was told in Asia that robbers rake advantage of this grip 
in scaling walls: a monitor with a rope tied about it is first thrown 
over a compound wall, and the robber soon follows. Not only do 
monitors as a group show great adaptability, but some individual 
species make remarkable use of vari^ situations, being good run- 
ners, divers, swimmers, climbers, and diggers. The common Asiatic 
region species sthttor, the island mdicus, and the African niloticus 
should l» mentioned especially. 

Large kinds of monitors gain a reputation for ferocity, just as 
any such powerful repdies might be expected to do. The tail is said 
to be a dangerous weapon. As a matter of fact, a monitor is more 
of a bluffer than anything else. Such a creature standii^ at bay, 
puffing up the body, hissing loudly, and lashing the long tail would 
command respect from anyone. Experiments on the island of Hai- 
nan with Vtramts sidwaor convino^ me that the tail is unable to 
inflict appreciable damage on a well-clothed man, and diat the lash- 
ing of it merely enhances the formidable appearance. The grip of 
the jaws is, of course, to be feared; fortunately, a monitor uses them 
only at very dose range. It goes widiout saying that big indhridnals 
of die larger apedes s^d be treated with great respect until they 
become tame, whidi diey readily do in capdvity. 

Almost iriy small etiimal that a monitor can catch, overpower, 
arid swallow whole win hdl victim to k. Rqiroduction is by moans 
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of eggs. There may be as many as thirty-five to a clutch, with one 
record of a somewhat larger batch, although usually only about 
half that number is deposited at a time. The Nile monitor ( V. mloti- 
cus), in Natal, at least, has learned to lay its eggs in termite (“white 
ant”) nests. This is accomplished during the rainy season when the 
nests are softened by the rain and the lizards can easily dig into 
them. The termites repair their nests, sealing in the eggs under con- 
ditions admirably suited for incubation. The hatchlii^ moniton 
find no difficulty in scratdiing their way to freedom. 

The hides of some monitors have great commercial value, and 
the larger species are killed by the thousands for their skins, which 
have small, bcadlike scales. 

One of the best of monographs on a small group of reptiles deals 
with the monitors. This work, wrinen by Dr. Mertens, is listed in 
the bibliography. 


SNAKE-LIZARDS 
(Family Pygopodidte) 

Some eichteen species of extremely odd, snakelike lizards are 
widely distributed over Australia, and occur also on New Guinea 
and Tasmania. With one possible exception, the uil is much longer 
than the head and body. There are no front limbs, the hind ones 
are reduced to mere flaps, which may be tiny, and, as might be ex- 
pected, progress is snakelike. The pupil is vertical, the eyes with- 
out movable lids. Some kinds have an ear-opening, others do not; 
the latter teem to be burrowing in habits, whereas the former live 
in grass, or under bushes and stones. The lots of the external ear 
appears, then, to be correlated with the way of life. The largest 
species grows to be about two feet long. As far as known, nqxro- 
duedon is by means of eggs. 

There is enough diversity in structure for the few species to be 
divided into nine genera, a condition that indicatet antiquity. Fos- 
sils to confirm this are lacking. One of the most petaliar and fa- 
miliar of all is the sharp-snouted snake-lizard (LIsfir burtoni). The 
long, wedge-shaped snout and small scaki on t«^ of the head give 
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this Urge ^)ecies its characteristic look. It is frequently used to il” 
lostrate the family: a procedure that is miaieadtng becwae the ordH 
nary snake-lizard does not have such a long or w«dge#U|»ed 
head. The more typical and still larger species, the sealy^oot, fy* 
gopus kpidopodus, lives in nearly all of Australia and » found also 
on Tasmania. The tail, more than twice die length of head and 
body, is very fragile. When first broken, its lively movements may 
serve to confuse an enemy long enough to allow the scaly-foot to 
make good its escape. 


GILA MONSTER AND MEXICAN BEADED LIZARD 

(Family Helodeimatidx) 

PLATES 115, 116, AND 217 

Thb Gila monster and the Mexican beaded lizard stand alone as 
being the only lizards definitely known to be venomous. An exces- 
sively rare lizard of Borneo (Lmthanotus), placed in the same fam- 
ily, is naturally suspected of being venomous; absolutely nothing is 
known about its habits. The lizard method of inflicting injury dif- 
fers widely from that of the viperine snakes. All the teeth of the 
Gila monster and Mexican beaded lizard are grooved, whereas only 
those of the lower jaw are closely associated with venom ducts, the 
glands of these ducts being located in this jaw. As grooved teeth are 
poor conductors, these lizards must chew in order to get an appre- 
ciable amount of venom into the wounds made by the teeth. This 
they do; a recent punch-by-punch account of a bite states that it 
took the victim and his friend, an experienced reptile man, limrally 
five minutes to free the bitten finger from the slow chewing move- 
ments of die fifteen-mch Gila monster. Slamming the lizard to the 
floor was apparendy at least pardy responsible for discoursing its 
aggrearive behavior. 

Although a monograph on the venom of the Gila monster was 
publiahed aa long ago as 191} (see Loeb in bibUogtaphy), there is 
still much difference of opinion as to the danger of a bite. The 
venom, chiefly nerve-affecting in action, can cause death in human 
being . The moat complete tabulation of results of bnes indicates a 
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mortality rate of about twenty per cent. Thk figure is undoubtedly 
much too high, but serves as a warning for those who like to handle 
Gila monsters. I dare ny that half the deaths were due to faulty 
treatment, others to bites of captives with infected mouths, and sev> 
eral probably were purely fictitious. Some readers will laugh at the 
suggestion that anyone would want to handle such a formidable 
reptile; the warning is justified because Gila monsten in captivity 
readily become tame and may be freely handled without showing 
the least sign of bad temper. Captives delight in a diet of raw hens’ 
eggs mixed with a little chopped raw meat. It is a surprisii^ faa, 
without reasonable explanation, that they also show a special fond- 
ness for soaking in a pan of water. 

Gila monsters are found from the Mexican state of Sonora 
northward through Arizona to the tip of Nevada. The extreme 
southwestern comers of Utah and New Mexico must be included, 
the nonheastem third of Arizona excluded. Its presence in Califor- 
nia seems to be doubtful. The Mexican beaded lizard ranges from 
southern Sonora southward in western Mexico to the Isthmus of 
Tehuantepec. In general appearance these lizards are much alike, 
the conspicuous differences being in size, color, and shape of the 
tail. Big Gila monsters are approximately two feet long, whereat 
the other species grows about a foot longer. The lighter part of the 
pattern of the northern one is more or less white or yellow, that of 
the other pink. The Gila monster, when well fed, has much the 
thicker tail, and its head is not entirely black like that of the Mexi- 
can beaded lizard. The latter, in keeping with its esentially tro|Hcal 
distribution, prefers country with much more vegetation than that 
selected by its northern desen cousin. The beaded lizard, however, 
most not be thought of as a denizen of typical luxuriant tropical 
forests; much of western Mexico is arid as well as tropical. 

The little information recorded on die feeding habitt of the 
Gila monster indicates that it lives largely on reptile and bird eggs 
but also eats lizards and small mammsJs (see page 147). One indivi^ 
oal disgorged Gambel quail eggs that patently had been swallowed 
whole. The heat of the dtesen sun is too great for this 4 id other rep- 
tiles, which therefore must prowl diiefly at dusk or later. The eggs 
of die Gila monster are about two md a half bdics long, and niiiii- 
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ber from five to thirteen per clutch. The young are approximately 
four inches in length when they emerge after incurring soiiie 
thirty days. An odd habit of assuming an upside-down position 
ascribed to this lizard with such elusive habits. It has been sitd to 
sleep in this position and also to turn over for purposes of defense. 

The technical names of these two lizards arc rather interesting. 
In 1829 the Mexican one was christened Hehderma horridtmit 
which might be freely translated *'rhe terrible one with the studded 
skin.’* Oddly enough, ours was not named until forty years later. 
It was branded as a suspect Csuspectum'^), no doubt b^ause reli- 
able information on the effects of its bite was lacking. These namc$« 
rather than being cold and scientific, are fraught with emotion. 


GLASS SNAKES AND ALLIGATOR LIZARDS 
(Family Anguidac) 

PLATES 164, 165, 218, 219, AND 220 

The lizards of this small but far-flung family give the people of 
the United States a chance to sec at first hand the favorite lizard 
stunt of playing free with limbs, either keeping them or giving them 
up entirely. Unfortunately, the l^less glass snakes (Ophisaurus) 
arc eastern, whereas the legged alligator lizards (Gerrhonotus) arc 
western, the ranges barely meeting in Texas. Here is another case 
that fools the layman, who surely would not count the glass snakes 
and alligator lizards as allies. Members of these two genera do have 
a deep fold extending along the lower side that serves to distinguish 
them from other North American lizards, and might help to con- 
vince the casual observer of their close relationship. The specialist 
finds more fundamental evidence of alliance in the skull. This fold« 
it might be added, is not a characteristic of most of the genera of 
the family. It might also be remarked here that the species of this 
family do not have one good English name, hence ray use of two 
that are widely applied to out speacs. 

It is unfortunate that our anguid legless lizards are universally 
called ‘^gkttS snakes*’; the first thing that the novice has to lem 
about them is that they arc lizards with no 1^ and very long tails. 
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Examination of the lidded eyes may convince the ikeptic, and the 
anatomist will vouch for the fact that both girdles (limb^pporting 
bones) are to be found by dissection. The false stories that have 
arisen about the glass snakes are endless; all are based on the fan* 
tasdc belief that, when struck, a glass snake shatters like a piece of 
glass and, after danger has passed, joins together again. There is a 
grain of truth in this product of the human imagination: the long 
tail of these reptiles, like that of many other lizards, is very fragile. 
As already explained, this ability to survive loss of such a conspicu* 
ous appendage is advantageous, often promoting escape from an 
enemy. There are three q>ecies of glass snakes in the United States, 
two of them distributed over its eastern half, with the exception of 
the northeastern pan. One Ls limited to the extreme southeast. None 
is found in Mexico or south of it. Elxtremely large individuals are 
about three feet long, and the record is set by a specimen from Ra- 
leigh, North Carolina, with a total length of 41.6 inches. Repro- 
duction is by means of eggs. 

The alligator lizards, so-called because of their alleged resem- 
blance to an alligator, include five species that live in this country, 
two of them common and widely distributed. One of these, the 
nonhero alligator lizard (Gerrhonotus eaeruleus), is, as the name 
implies, the more nonhem in distribution, actually reaching Can- 
ada. The food consists chiefly of insects, although other small crea- 
tures such as spiders and millipedes are readily taken. This species 
brings fonh the young directly. The largest individuals barely ex- 
ceed five inches in head-body length. The other familiar kind, the 
red-backed alligator lizard (G. vadtiearimtus), lays ^gs, and 
grows to be about an inch longer. It likewise eats an abundance of 
insects, but also devours small backboned animals such as frogs and 
mammals. It has been found to relish the black-widow spider as well 
as its egg cases. In this way certainly it is a qsecial friend of man. 
Our five species of alligator lizards are confined to the western part 
of the United States and the extreme southwestern comer of Can- 
ada. They avoid the central Rocky Mountains, but, in die nmrth, 
occur as far eastward as western Monuna; in the s^th, as far at 
central Texas. 

Incidentally, die northern and red-backed alligator lizards show 
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how careful die classifier of reptiles must be in using the method of 
bringing forth youilg as evidence of kinship. This case is eqwdifflv 
interesting because it is the species with the more northern caaige 
that produces the young dii^ly, and suggests a correlatkia 
tween latitude and method of reproducdon. 

Having used so much space on our own ei^t members of the 
present family, it will be necessary to deal with the remaining spe- 
cies, about fifty in number, briefly. The vast majority of these live 
in Mexico, the West Indies, and ^uth America. In these areas also 
occur all but two of the genera (Ophisatrut and Angius), which 
number a maximum of eleven for the entire family (some special- 
ists do not recognize this many). The groups of the New World 
south of our border are limbed types reladvely normal in appear- 
ance. Certain species are arboreal in habits. Little or nothing is 
known about the life histories of the majority. 

The family is represented in the Old World by a few species, 
the members of w'hich are either legless or with vesdges of hind 
legs, mere tokens of limbs. One, a legless species broadly distributed 
in Europe, including Great Britain, and found in southwestern 
Asia, is set off as a genus by itself (Anguis), and usually called 
“slow-worm." The remaining Old World species are placed along 
with our glass snakes in the genus Ophisaurus, which has an almost 
world-wide distribution: the eastern United States, an extreme tip 
of Africa (opposite Spain), southeastern Europe and adjacent 
southwestern Asia, a section of far southeastern Asia, and Borneo. 
Such a broken and extensive range bespeaks great age, and the fos- 
sil record proves that the genus is at least thirty millkm yean old, 
going back to Oligooene times. 

One Ol^ocene anguid lived in Wyoming and had a dcuU five 
inches long. It wu appropriately named Qlyptosaurus pgasueus. 
The family itself is much older, with Cretaceous fossils to its credit. 
These must be more than seventy-five million years old. The an- 
ceston are unknown, although relationships seem to be with the 
Gila monster, the legless lizards, and the xenoaaurids. 

While on die subject of it is interesting to note that the 
longevi^ record for lizards, thirty-two yean in capdviiy, is held 
bythestow-worm (^itgi(drfragilir),andthata^>ecimenof theEu- 
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ropean glass snake (Ophisaurus apodut) lived b the San Diego Zoo 
for rwenty-five (see page 238). 

XENOSAURIDS 
(Family Xenosauridse) 

It would take a spedaliit to realize that the three small spedes of 
lizards assigned to this family are anydting unusual. Although one 
of the three was discovered about a century ago, the other two 
were not made known to science until after 1940. The combbed 
range of the spedes, all of which belong to the genus Xenotmms, 
is limited to the area from eastern central Mexico to part of Guate- 
mala adjacent to the Mexican boundary. A very recent study shows 
that the relationship is widi the much larger Gila monster. It is only 
for the sake of completeness that this family is even mentioned. 
The technical name, of Greek derivation, means “guest” or “strange 
lizard," and makes a poor common name if translated. There are 
many strange lizards and few of them are ordinarily thought of as 
appropriate guests. 


CHINESE CR<X:ODILE LIZARD 
(Family ShinisauridaB) 

In 1918 an expedition tent out by Sun Yatsen University of Can- 
ton, C 3 iina, discovered in eastern Kwangsi Provbce a remarkable 
crocodile-like lizard that was later aptly named Sbinisaurus croco- 
dilurus. This species has remabed the one and only member of a 
family, although Bogert writes that he considers it a dose relative 
of the Xenosaurids; its isolated position probably will not hold. The 
largest specimen with a complete tail measured fifteen and five- 
eighths inches. This lizard’s habits of holdbg on tenadously after 
biting vicioudy and of sunning on branches overhanging mountab 
streams have won for it two picturesque local nanqes: “thunder- 
bolt snake” and “snake of great drowsbess.” The mt of these is 
an echo of our own rural belief that the snappbg tnrde will not re- 
leme its grip until the thunder rolls, b Ch^ recognbon of the 
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clow rclaoonship between snake and lizard, so weU confiimed by 
scientific research, is age-old; lizards are often called “foar-focwad 
snakes.” The crocodile lizard was found to be somewhat aquatic: 
not only swims well, but seeks refuge in streams and eats, attong 
other animals, eadpolet and fishes. 


FOOTLESS LIZARDS 
(Family Anniellidz) 

Tmt HucsENT family has a special interest for os because it is a 1<^- 
less group confined largely to this country; our other legless liz- 
ards, the glass snakes and the Florida worm lizard, are merely local 
representatives of widely distributed groups. The eyelids are well 
developed and movable in the footless-lizard and glass-snake fami- 
lies, whereas the former lacks an ear-opening, a structure possessed 
by the latter. The footless lizards have even lost all but the merest 
trace of the shoulder girdle, the supports of the front limbs. In this 
way they are like the Florida worm lizard, which does not have 
even a trace. 

The family of footless lizards, sometimes known as the legless 
lizards, is comprised of but two species, one found in northwestern 
Baja California, and in western California from the region of San 
Francisco Bay souihsi'ard (there is an extension from the south as 
far as Sequoia National Park); the other, a recent discovery, is con- 
fined to Isla San Gerdnimo off the coast of Baja California. 

The California footless lizard (Aimella pulchra) reaches a 
length of about ten inches, the tail, if complete, comprising about a 
third of the total. It prefers sand hills, beach dunes, or other places 
with soil of fine texture. There most be cover in the form of bushes, 
dead leaves, and other debrn. One is seldom seen on the surface even 
in areas where numerous tracks crisscross the surface. When raked 
from the sand, a footless lizard disappears with astonishing rapidity. 
From one to four young sre produced directly at a time in Septem- 
ber, October, at November. 

The foodem lizards sre related to the angukb and the zeno- 
■auiids. 
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GIRDLE^TAILEO LIZARDS 
(Family Cordylidse or Zonuridae) 

PLATE ail 

The girdle-tailed lisardt abound in southern Africa, and a few 
kinds are found in the eastern central part of that continent. If the 
twenty-three species were seen together, the casual observer would 
have to know a lot about lizard structure to understand why rep- 
tiles so varied in form are placed together in a family. The chief 
difficulty would be with four species (genus Chmuesaura) that are 
snakelike in shape, have ridiculously small limbs, and tails at least 
diree tunes as long as the body. At one extreme the limbs, though 
having toes, are too small to lx: of use; at the other they are mere 
stumpsi in one of the species the front ones have been reduced to 
“a minute clawed vestige,” in another there actually are none. The 
next difficulty would be with a few species of normally shaped liz- 
ards of southern Africa only. But it is the remaining lot of species 
that give the family its name and chief characteristic: a spiny tail 
that, in cenain kinds, is carried to an extreme almost beyond reason. 
In some of the thirteen species of the genus Cordytus (or Zonurus, 
as it was formerly called) we sec this extreme development of the 
spiny tail These thineen species may be called the typical girdle- 
tailed lizards, and the use that at least some of them make of a re- 
markable appendage is worth describing in detail. It should first be 
explained that these spiny lizards usually live in or very near rocky 
areas. 

For illustration I shall take a girdle-tailed lizard {Cordylus cau~ 
pbractus) of extreme southwestern Africa; its life history has been 
more thoroughly studied than has that of any other species. At the 
slightest alarm, this reptile, which is usually seven or eight inches 
long and lives in arid sandstone country, enters the deepest crevice 
it can find. There, surrounded by rock, it curls the tail across the 
belly and seizes the tail with the jaws. Not only the sharp spines of 
the tail but those of the head and back give good prdtecdon, espe- 
cially to the vulnerable belly. The lizard will coil in the same man- 
ner if headed off or removed from its retreat. Once it has coiled, it 
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may even be rolled about on the ground widioat relaxing. If the 
tail is lost, another, bur inferior, one will slowly grow out. As nii|^ 
be expected, such a useful tail is nor easily broken off. 

liie formidable tails of these spiny Ikards are probably uand in 
more active ways. A captive individual of the most imposing mem> 
ber of the genus, the giant girdle-tail (Cordyhs ffpmtcm), which 
reaches a length of fifteen inches, was once seized and encticled by 
three coils of a hungry mole snake. After a brief period of constrict- 
ing the spiny meal, the snake suddenly let go to retite a wiser but 
still hungry serpent. More interesting still is the encounter, related 
by Loveridge (see bibliography), between a puff adder and a giant 
girdle-tailed lizard. The make seized the unresisting lizard and 
made good headway until it suddenly came to life, as it were, and 
with the tail belabored the snake so effectively that the latter was 
glad to disgorge the meal and escape. 

The species of this family live almost entirely on animal matter, 
and, as far as definitely observed, bring forth the young directly. 
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Callisaurus, 278 
draconoidesy 278 
CallophiSy 210 
Calotcsy 248, 287 
jubatuSy 252 
Care of snakes, 165-7 
Care of turtles, 78^ 

Carettay 109 
carettOy 108-9, PI. 49 
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Carettochelyidflc, 117 
Casaredy 184 
Cascabclf zzo-i, PI. 154 
CaumSy ZZ7-8 
fhombcatus, PI. 155 
Cerastes cerastes buried in sand, PI. 152 
Cbalcides ocellatusy Z94 
ChanueleOy 288, 289-90 
bitaniatxiSy PI. 193 
chaffueleoriy 288, PI. 189 
dilepiSy PI. 190 
oustaletiy 290 
oweniy Pi. 194 
verrucosusy PI. 196 
vulgaris y 288 
Chameeleofiy 288 
Chamscleonidjc, 238-9, 287-90 
Chamasauray 320 

Chameleons, see True chameleons and 
cf. “American chameleon’’ 

European, PI. 189 
Oustalct’s, 290 
Owen’s, PI. 194 
Charina hotteCy i8o-i 
Chclidae, 1 15-17 
ChelodinOy 115 
longicolHSy 115, PL 51 
Chclonia, 55-125 

Chelonia my das, 73, 106-7, PL 47 
Cheloniidx, 105-12 
Chelus fimbriataj 116-17, Pis. 52-3 
Chclydida;, 115 
Chelydray 69, 75 
serpentmay 69, 84-5, Pis. 22-3 
serpentina eggs hatching, PL 24 
serpentina rossignoniy PL 25 
Chelydridx, 82-5, 115 
Chclyidx, 115 
Chelys fisnbriatay 116-17 
Chersydrusy 188-9 
Chicken snakes, 154, 200-2 
Chicken turtle, 95-6, PL 35 
Chitra indicdy 119 
Chlamydosaurus kingiy 286 
Chondropython viridiSy 179 
Chrysemys pictay 67, 71-3, 94, PL 32 
shell. Pis. 18-19 

Chrysopelca omatay 1 54-5, PL 82 
Chuclo^lla, 240, 260-1, 276-7, PL 179 
Qassification: lizards, 265-6; snakes, 
169-70; turtles, 80-1 
Claudius, 86 

lii 


Clenmtysy 96-7 
guttatay 63-4, 96, FI. 37 
insculptay 67, 96, PL 36 
marmoratay 96 
muhlenbergiy 63-4, 96 
CnemidophoruSy 304, 307-B 
sackiy PI. 209 
sexUneatuSy 307 
scxlineatus nest, PI, a 10 
tigris, PL 208 

Coachwhip, 158, 198, 199, PL 103 
Cobras, 137-8, 138, 149, 161-2, 205, 206, 
210-13 
black, 21 1 

black-lipped, 132, 211 
black-necked, 21 1, 212 
Cape, 211 
Celebes, 21 1 
Christy’s water, 211 
F.g)"ptian, 211 
Gold’s, 211 

Indian, 148, 211, 212-13, 215, Pis. 122- 
5 

king, sec King cobra 
ringed water, 211 
Cold-blooded, 3 

Coleonyx variegatuSy 250-1, 271-2, Pis. 
156-8 

Collared lizard, 248-9, 279-80, Pis. 163, 
181 

Colossocbclys atlaSy 63 
Colpochclys, 109 
Coluber y 189, 198-9, 204 
constrictor y 198, PL 102 
Colubridz, 169, 184-205 
Colubrid snakes, 184-205 
Colubrin®, 185, 189, 189-90, 191-2, 193- 
203, 204-5 

Conolophus suberistatusy 273 
Constrictor y 176 
constrictor y 131, 133, 181, PI. 73 
Constrictors, 139, 175-6 
Conthy 204 
CopbotiSy 285 
ceylanicOy 286-7 
Copperhead, 143, 223-4, PL 140 
Coral snakes, 138, 149, 161-2, 163, 164, 
168, 203, 205, 206, Z07-8, 210 
Arizona, 206-7 
Central American, PL 118 
common, PL 117 
Cordylidx, 320-1 
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CordyluSf 320 
cataphractuSf 320-1 
giganteusy 321, PI. 221 
Corn snake, 132 
Corucia zehrata, 295 
CorythophaneSy 273 
Cottonmouth, 223, PI. 139 
Cotylosaurs, 58 
Crested lizard, 147, 276 
Crocodile compared with alligator, 12- 
*3 

Crocodile lizard, Chinese, 318-19 
Crocodiles, African slender-snouted, 1 1 , 
• 5 . 34-5. PI- 8 

American, 11, 12-13, 14 * 24, 40-2, 

Pl 5 . .3-.5 

Australian, 11, 15, 34, 37 
Congo dwarf, 10, 12, 15, 32-3 
Cuban, 11, 14, 39, PI. 12 
marsh, 11, 14, 16, 35, PI. 9 
Mindoro, 11, 12, 15, 36, 37-8 
Morelet^s, 11, 15, 40 
New Guinean, 11, 12, 15, 36-7 
Nile, 33 

Nilotic, 10, 14, 33-4, 38 
Orinoco, 11, 14, 34, 42 
salt-water, 11, 13-14, 14, 36, 38-9, PI. 
1 1 

Siamese, 11, 14, 16, 36, PI. 10 
West African dwarf, 10, 15, 32, 32-3, 
PI. 7 

Crocodiles listed, 10-11 
Crocodilia, 5-45 

Crocodiliaas, 3, 5-45, 62-3, 63, 68 
Crocodylidz, 10-11, 32-43 
Crocodylus acutus, 11, 40-2, Pis. 13-15 
cataphractusy ii, 34-5, Pi. 8 
intermedins, 11, 42 
johnstoni, 11, 37 
ndndorensisy 11, 37-8 
moreleti, ii, 40 
nUoticuSy 10, 33-4 
nova-guineay 11, 36-7 
palustriSy ii, 35, PI. 9 
porosusy II, 38-9, PI. 11 
rhombtfeTy 11, 39, PI. 12 
siamensis, 11, 36, PI. 10 
Crotalinse, 216, 217-25 
CrottduSy 217-22 
admumteuSy 134, 219, PI. 130 
atroxy 134, 219, Pis. 1 31-2 


Crotalus {continued) 
cerastes, 153, 221-2, PI. 135 
conftuentusy 220 
durissusy 220-1, PI. 134 
horridusy 219-20, PI. 133 
ruber, PI. 137 
scutulatusy PI. 136 
tigris, PI. 138 
viridis, 220, Pis. 59-64 
Crotaphytus, 279-80 
collariSy 279-80, Pis. 163, 181 
reticulatus, 280 
vsislizeni, 279-80, PI. 182 
Cryptodira, Ki 
Ctenosanra smtilis, PI. 177 
Cyclagras gigas, PI. 85 
Cy donor bis, 119 
Cycloderma, 119 
Cylindrophis, 174 
rufnsy 138, 174 

Dasypeltinz, 188, 190-1 
Dasypeltis scaber, 145, 190-1, PI. 84 
Death adder, 209 

Defense and enemies; lizards, 242-5; 

snakes, 137-40; turtles, 68-70 
Deirochelys reticulariay 95-6, PI. 35 
DcKay’s snake, PI. 92 
Demansia textilis, 210 
Dendraspis, 213 
Dendroaspisy 113-14 
angusticepSy 214 
jamesoni, 214 
numthay 214 
polylepis, 134, 214 
viridisy 214 
Dermatemyidz, 89 
Dermatemys nmviy 89 
Dermochelidz, 121-3 
Demtochelys coriacea, 121-3 
Desert tortoise, 64, 104, PI. 45 
Devisia, 8a 

DiadophiSy 138, 197-8 
pimetatusy 151 
regaliSy PI. loi 

Diamondback terrapin, 69, 72, 76, 92-3, 
PI. 29 

Dibamidc, 297 ^ 

Dibamids, 297 

Dibamus novse-guinedey 297 

Dinosann, 9, 42, 50, 51, 235, 258 
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Dipsadinse, 145, 186, 193 
DipsaSf 186 

Dipsosaurus dorsalis, 276 
Distribution: crocodilians, 16-17; liz- 
ards, 263-4; snakes, 167-8; turtles, 
79-80 

Dogania subpUma, 119 
Dracaena gyianensis, 305, PI. 207 
Paraguay ensis, 305 
Draco, 264, 284, 287 
mactdatus, 284 
Dragon, Chinese, 31 
Drymarcbon, 200 
corais, 200, PI. 106 

Earless lizards, 277-8 

Earth snake, iridescent, 174 

Echis earinatus, 226-7 

Economic importance, crucodilians, 21 

Egemia cirnninghann, 238, PI. 197 

Egg-eating snakes, 145, 188, 190-1, PI. 

84 

Elachistodominx, 191 
Elaphe, 154, 189, 200-2, 204 
clmtacophora, PI. 81 
guttata, 132 
obsoleta, PI. 107 
situla, 131 
subocularis, PI. 108 

Elapidc, 138, 149, i 6 i -2, 168, 184, 205- 
Elapids, 208-10 

Elephant trunk snake, 149, 188, see PI. 
80 

Emydidx, 81, 90-9, 99 
Emydid turtles, 90-9 
Emydura, 115 
Emyt, tfj 

blandingi, 97. PI- 39 
orbicularis, 97, PI. 38 
Enemies and defense: lizards, 242-5; 

snakes, 137-40; turtles, 68-70 
Efihydrina schistosa, 215-16 
Enhydris, 187-8 
Enygrus, 183 
asper, 183 
australis, 183 
earinatus, 183 
Epierates, 182 
angulifer, 182, PI. 76 
eenehris, 132, 182 


Eremias, 301 

Eretmochelys hnbricata, 107-8* PI. 48 
Eryx, 180, 183 
colubrtna, 183 
jaculus, 183 
jobni, 131 
Eublepbaris, 237 
Eumeces, 259-60, 295-6 
fasciatus, 253-4, 
laticeps, 253-4, 296 
obsoktus, 296 
schneideri, PI. 198 
septentrionalis, 241, 296 
skiltonianus, 241, 296, PI. 199 
Eunectes murinus, 131, 132, 133, 181, 
Pis. 74-5 

Emotosaurus, 58 
Eyed lizard, 303, PI. 202 

False cobra, PI. 85 
False gavial, ii, 14, 34, 42-3, PI. 16 
Fence lizards, 281 
Pacific, 241 

Fer-de-lancc, 134, 224-5, *4^ 

Feyliniidau. 297-8 
File snake, PI. 83 

Flying dragons, 256, 264, 284, 285, 287 
Flying snakes, M4-5, PI. 82 
Food and feeding: crocodilians, 17-19; 
lizards, 245-7; snakes, 140-5, PI. 84; 
turtles, 70-1 
Footless lizards, 319 
California, 319 
Freshwater rnakes, 187 
F resh- water turtles, 80, 90-9, 99 
Frilled lizard, 286, 287 
Fringe-toed lizards, 258, 278-9, PI. iBo 

Gavtbelia, 279 
Garter snakes, 194, 195-6 
common, 134-51 *4^1 » 49 i PI* 94 
narrow-headed, PI. 96 
western, PI. 95 
Gavial, II, 18, 43 
Indian, 11, 14, 34, 43 
Gavialidx, 11* 43 
Qavialis gangeticus, ti, 43 
Geckos, 240, 242, 244, 250-1. 252, 153, 
254, 257. 262. 267-72, 292, 293 
ashy, PL 172 
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Geckos (continued) 
banded, 250-1, 271-1, Pli. 156-8 
Mexican leaf -fingered, 271 
Moorish, PI. 170 
smooth, PI. 1 71 
Turkish, PI. 169 
Qekko gecko, 269, PI. 168 
foot, PI. 167 
Gekkonidx, 

Geoemyda, 98-9 
grandis, 98 
pulcherrima, PI. 40 
spinosa, 98 
trijuga, 98-9, PL 41 
Geocmydas, American, Pi. 40 
Asiatic, PI. 41 
Gerrhonotus, 315-17 
caerulew, 316-17 
mtdticarinatus, 316-17, PI. ai8 
Gcrrhosauridx, 298-9 
Gcrrhosaurids, 240, 298-9 
Gerrhosaurus major, 299 
Giant tortoises, 101-1 
of islands, 76 
Gigantophis, 175 

Gila monster, 52, 240, 243, 245, 247, 277, 
3*3-15* 3 * 7 * 3 *®* Pis- 215-16 
Girdle-tailed lizards, 240, 244-5, 29^* 
320-1 

giant, 321, PI. 221 

Glass snakes, 157, 240, 244, 253-4, 260, 
277, 3*5-*®* 3*9* Pis. 164-5 
eastern, PI. 219 
European, 238, 317-18, PI. 120 
Glauconiidz, 172 
Glossy snake, PI. 109 
Glyptosaurus giganteus, 317 
Goniochersus, 103 
Gophers, 104-5 

Gopher tortoises, 67, 100, 103-5 
Gopherus, 100, 103-5 
agassiii, 64, 104, PI. 45 
berlandieri, PI. 46 
polyphemus, 67, 104-5 
Graptentys, 93 
barbouri, PI. 30 
geographica, 93 
nigrinoda, PI. 31 
pseudogeographica, 93 
Grass lizards, 301 
Chinese, 301 
Grass snake, 151 

Vi 


Green snakes, 199 
keeled, 199 
rough, 199 
smooth, 199, PI. 105 
Green turtle, 73, 106-7, 108, PL 47 
Gridiron-tailed lizard, 278 
Ground snake, PL 115 
Growth, age, size: crocodilians, 13-16; 
lizards, 238-42; snakes, 131-5; tur- 
tles, 62-5 

Hawksbill turtle, 64, 107-8, 1 10, PL 48 
Helodcrma, 262 
horridum, 3 1 5, PL a 1 7 
suspectum, 315, Pis. 215-16 
Helodermatidic, 313-15 
Hemachatus htemachatus, 211, PL 127 
Heniidactylus frertatus, 262 
garnoti, 242 
turcicus, PL 169 

Herpeton tentaculatimi, 1 88, PL 79 
Heterodon, 138, 196-7 
nasicus, PL 97 
platyrhinos, Pis. 98-100 
Hibernation, snakes, 136-7 
Hingcd-back tortoises, 102-3 
West African, PL 43 
Hog-nosed snakes, 138, 196-7 
common, Pis. 98-100 
western, PL 97 
Holbrookia, 277-8 
Homalopsinx, 187-8 
Homo pus, 103 
Hoop snake, 75, 156, 157 
Horned lizards, 282 
Horned toads, 247, 252, 273, 282-3 
crowned, PL 185 
short-horned, 282-3 
Texas, PL 184 

Hydrophiidx, 133, 144, 149, 161-2, 214- 
16 

Hydro phis semper i, 215 
Iguana iguana, 274 

Iguanas, common, 239, 240, 260-1, 274 
false, PL 177 

marine, 246, 255, 263, 273 
Iguanids, 258, 272-83 
Iguanids, 239, 244-5, 248, 252, 257, 272^ 
83, 285, 286 
Ilysia scytale, 174 
Ilysiidae, 174 



Indigo snake, 200, PI. 106 
Intelligence and senses, turtles, 66-8 
Ireland, snakes absent from, 204-5 

Jean-qui-rit, 16 
Joint snake, 157 

Karait, 127 

Kemp's loggerhead, 109 
Kemp's turtle, 109 

King cobra, 134, 148, 150, 21 r, PI. 126 
King snakes, 139, 144, 202-3, PI. 113 
Arizona coral. Frontispiece 
scarlet, PI. 112 
speckled, PI. 113 
KinixySy 102-3 
bellianaj 102-3 
crostty 102-3, PI* 43 
Kin<istcrnida;, 69-70, 86-9 
Kinostemon, 70, 72, 87-9 

bauriy 63-4 
flavescensy 64 
stibrubfunty 63-4, 88-9 
Komodo dragon, 239, 310, PI. 214 
Kraits, 162, 210, 227 
banded, PI. 121 

Lacertay 299, 301-3, 304 
axtlisy 302-3 
goiiathy 303 
lepidoy 303, PI. 202 
rmtralisy 302 
ocellatay 303 
siculay PI. 203 
vivipara, 302, PI. 201 
Lacertas, 301-3, 304 
Lacertidae, 299-303 
Lacertids, 240, 299-303, 306 
Lacertilia, 265 
LachesiSy 222 

muta skin, 134, 225, PI. 143 
l.uemanctus serratfiSy PI. 176 
LampropeltiSy 139, 144, 157, 202-3 
doliatAy 203, PI. ft2 
getuluSy PI. 1 13 
pyromelaTMy Frontispiece 
triangulumy 203 
Lnnd turtles, 80 
Lanthanotusy 262-3, 313 
Laticauday 215 

Leatherback turtle, 39, 63, 66, 80-1, 121- 
3 


Legless lizards, 157, 317, 319 
Leiolopmm unicolofy 29^ 

Length, cn)Coditiaas, 14-15 
Leopard lizard, 248, 279“8o, FL 1 82 
Leopard snake, European, 131 
Leopard tortoise, PI. 42 
Lepidoebelys kempt y 109, PI. 50 
olivacea, 

Leposoma percarinatumy 305 
l^ptodetTii atmulatay 147-8 
Lepton/icrurusy 207 
Leptophis ahatulhy PI. 88 
eggs, PI. 89 

Leptotyphlopid^e, 171-2 
LeptotyphlopSy 172 
tcnellay PI. 65 
Ltalis burtoniy 312-13 
Liasis, 179 

antethistinusy 133, 179 
Lichanuray 180-1 
roseofuscay PI. 72 
LioLerttuSy 274 
Lissemysy 118-19 
punctatay 118-19 

Locomotion, lizards, 255-9; snakes, 151- 
5 

Loggerhead turtles, 63, 108-9, 49 

Kemp’s, 109 
Pacific, 109 

Long-nosed snake, PI. 114 
Lopbura atnboinensisy 258 
Loricata, 5-45 
Loxocernusy 175, 176 
bicolor y PI. 66 
Loxocemus, PI. 66 
Lygosornoy 295 
later ale y 296-7 

Mabuyay 292, 295 
MacroebelySy 69 

termfjinckiy 83-4, Pis. 20-1 
MacroclemySy 83 
MalaclevtySy 76 
centratay 92 
concentratay 92 
terrapin, 92-3, PI. 29 
Malacocbersus tomieri, 103, PI. 44 
Malpolon monspessitlanusy PI. 116 
Mambas, 213-14 
black, 134, 214 
green, 214 
Jameson's, 214 



Mambas {continued) 

Transvaal, 214 
West African, 214 
Map turtles, 78, 92, 93 
Barbour’s, PI. 30 
common, 71, 93 
false, 93 

MasticophiSf 198-9 
flagellumy 155. 158, 199, PI. 103 
mentovariusy PI. 87 
ticniatus^ Pi. 104 
Macamata, 116-17, Pis. 52-3 
Mehelya capcnsiSf PI. 83 
Melanosuchus izigrr, 10, 23 
Mexican beaded lizard, 243, 245, 313-15, 
PI. 217 

Microsaura pundla^ 251, Pis. 191-2, 195 
MicrO'teiids, 239-40, 305 
Micruroides euryxanthuSy 206-7 
MicneruSy 205, 206 
ful^HuSy 163, 207-8, PI. 117 
nigrocinctus, PI. 118 
Milk snake, 157, 203, PI. 112 
Moccasin, Mexican, 222 
Mole snake, 321 
Moloch, 282 
Moloch horridust 282 
Mongooses, 212, 213 
Monitors, 68-9, 123, 130, 235, 239, 245, 
246, 252, 255, 260, 261, 263, 310-12, 
PI. 213 

common Asiatic, 311 
dwarf, 310 
Nile, 312 

Monopeltis jugidarisj 310 
Montpellier snake, PI. 116 
Morelia argus, 179, PI. 71 
Mosasaurs, 235, 263 
Mountain stream lizard, 247 
Mud turtles, 69-70, 72, 86, 87-9 
common, 63-4, 88-9 
striped, 63-4 
yellow, 64 

Mugger, II, 14, 35, PI, 9 
Muhlenberg’s turtle, 63-4, 96 
Musk turtles, 69-70, 86-7, 88 
common, 78, 8^, 88 
keel-backed, 86-7 
Myths: snakes, 156-9; turtles, 75 

Naja eelehensis, 211 
haje, 211 


Index 

Naja {continued) 
bannahf 134, 148, 150, 211, PI. 126 
melanoleucay 132, 211 
najcy 148, 211, Pis. 122-5 
nigricollisy 2 1 1 
nivecy 2 1 1 
NardoanCy 178-9 
Natrix, 189, 194-5, 196, 204, 223 
erythrogastefy PI, 90 
natriXy 151 
septeinvittatay 144 
sipedoriy PI. 91 

Neoseps teynoldsiy 297, PI. 200 
Neusticurus rudisy 305 
Night adders, 227-8, PI. 155 
Night lizards, 290-1 
Arizona, 290-1 
granite, 290-1 
island, 291 

yucca, 241, 254-5, 291 
Notechis scutatuSy 150, 20K-9, PI. 119 
Nothopsis rugomsy 187 
NucraSy 303 
delalandiy 300-1 

OpheodrySy 189, 199 
vemalisy PI. 105 
Opbiophagusy 2 1 1 

OphisaurtiSy 253-4, 315-16, 317, 318 
apoduSy 317-18, PI. 220 
bartiy Pis. 164-5 
ventralijy PI. 219 
OphisopSy 300 

Origin and structure; lizards, 235-8; 

snakes, 129-31; turtles, 58-62 
Osteolarmus osbomiy 10, 32-3 
tetraspiSy 10, 32, PI. 7 
Oxy belts acwmnatus ecneusy PI. 86 
teneus anew, PI. 86 
Oxyuranus scutellatusy 134, 108 

Painted turtle, 67, 72-3, 94, 95, 96, PI. 32 
shell. Pis. iS-19 

Paleotucbw palpebrosusy 10, 31-2 
trigomtWy 10, 31-2, Pis. 5-6 
PareaSy 186 
P elands platurw, 167 
Pelocbelys bihroniy ?i9j 
Pelomedusa, 114 
galeatCy 114 
subrufa, 114 
Pelomedusidae, 112-14, 
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Pelusios, 114 

PhrynocephalWf 285, 28^-6, 286-7 
Phrynosama^ 273, 274, 282-3 
comutum^ PI. 184 
coronatuntf PI. 185 
ditmarsi, 282 
dougiassif 182-3 

Pbyllodaetyltis tuberculosus, 271 
Physignathus cocinrinust PI, 173 
Usueuri, 287, PI. 1H8 
Pine snake, 139, 202, PI. iii 
Pi(>e snakes, 173-4 
red-tailed, 138 
Pittcd-shellcd turtle, 117 
Pituophhf 138, 202 
catenifer^ PI. mo 
melanogarter, 139 
melanoleucus, PI. 111 
Pit vipers, 143, 161, 163, 164, 216, 217- 
*5 

Platemys platycephalaf PI. 54 
Plarystemidx, 89^ 

Platy sternum megacephalmn^ 89-90 
Plcurodira, 81, 115 
PodocnerniSf 113, 114 
expansa, 114 

Pond turtles, European, 97 
Pacific, 96-7 
Proetoporus shrevei^ 306 
Psettdechis porphyriacuSf 209-10, PI. 
120 

Pseudemid turtles, 94-5 
Pseudemys, 94-5 
floridana^ 95, PI. 33 
floridana siiteanniensisj 95 
nelsoni, 95 

fubriventris, 95, PI. 34 
scriptay 93 
troosti, 72-3 
Psettdohaje goldiy 211 
nigra, a 1 1 
Pseudomopusy 103 
Ptenopus gamdusy 169 
Puff adders, 197, 227, 321, PI. 153 
Pygoptididic, 312-13 
Pygopus lepidopodus, 313 
Pytbotty 176-8 
curtuSy 178 

molurui^ 131, 135, 149 * * 77 » * 78 » 

PI. 70 

rtgbu, 177, Pi. 67 

retieulttut, 131, 131, 133. 17*1 ***• ^ 


Index 

Python (continued) 
sebiCy 133, 148, 177-8, PI. 68 
spilotesy 179 
Pythonin«, 176-80 
P^hons, 132, 141, 143^ (49 175-80 
African rock. 148 
amethystine, 133, 179 
ball, 177, PI. 67 
black-hcaded, 144, 179 
blood, 178 
carpet, 179, PI. 71 
diamond, 179, PI. 71 
green, 179 

Indian, 131, 135. «49» *50» *77* >7** 

PI. 70 

reticulate, 131, 132, 133, 178, PI. 69 
ringed, 178-9 
rexk, 133, 177-8, PI. 68 
PyxiSy 103 

Queen snake, 144 

Racers, 198-9, PI. 102 
Race runners, 274, 304, 307-8 
blue-bellied, PI. 209 
six-lined, 307, 308 
six-lined, nest, PI. 210 
tessellated, PI. 208 
Rat snakes, 154, 200-2, PI. 107 
Japanese, PI. 81 
Trans-Pecos, PI. 108 
Rattlesnakes, 105, 137, 139, 144, 158, 
202-3, 217-22 
banded, 219-20, PI. 133 
banded, pcni.s, PI. 57 
canebrakc, 220 
diamond-back, 209, 219 
eastern diamond-back, 134, 219, PI. 
130 

Grand Canyon, 220 
Great Basin, 220 
horned, 221, PI. 13; 
midget faded, 210 
Pacific, 220 

pigniy, 218, 219, PI. 119 
prairie, 220, Pis. 59*64 
red diamond, PI. 137 
shield-headed, PI. 1 36 
tiger, PI. 138 
timber, 220 

tropical, 210-1, PI. 134 


ix 
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Rattlesnakes (ctmtinued) 
western diamond-back, 134, 219, Pis. 
1 3 1-2 

western diamond-back, rattle, PI. 128 
Rcar-fangcd snakes, 162, 185 
Rcd-bellicd terrapin, PI. 34 
Relations to man, turtles, 75-8 
Reproduction: crocodilians, 19-20; liz- 
ards, 247-55 ; snakes, 145-51; turtles, 
72-4 

Reptilia, 3 

Reticulated lizard, 280 
Rhinenra floridana^ 309, PI. 212 
Rhinocheilus lecontei^ PI. 114 
Rhynchoc.cphalia, 47-53 
Ribbon snake, 196, PI. 93 
Ridleys, 107-8 
Atlantic, 109, PI. 50 
Pacific, 109-12 
Rikki-tikki-tavi, 227 
Ringed snake, 151 
Ringhals, 211, 212-13, PI. 127 
Ring-necked snakes, 138, 151, 197-8 
regal, PI. 101 

Salamanders, 3, 239, 264 
Sand boas, 180, 183 
javelin, 183 
John’s, 131 
Theban, 183 
Sand lizards, 258, 302-3 
Sand snake, 300 
Sanziniaf 183-4 
madagascariensis, 131 
Sauria, 233-325 
Sauromalus, 276 
obesus, 276-7, PI. 179 
Sawbacks, 93 
Scaly-foot, 313 
Scaly lizards, blue, 281 
red, PI. 183 

SceloporuSf 248, 249, 274, 280-1, 295-6 
cyanogenys, 281 
magisteTj 281 
occidentalism 241 
poinsettiy PI. 183 
undulatusy 280 
•woodiy 280 

Scincella laterate, 296-7 
Scincidse, 291^ 

Scincus, 293 
Scorpion, 260 


Sea serpents, 133 

Sea snakes, 133, 144, 149« 161*2, 167, 
214-16 

Sea turtles, 24, 65, 67, 68-9, 71, 72, 73, 
75 -^» 7 ^ 7 . 79 - 8 o* 80. 99 * 105-12, 

"7 

Semi-box turtles, 97 
Senses and intelligence, turtles, 66-8 
Scrpcnccs, 127-232 
Shield-tailed snakes, 168, 173 
Shinisaurids, 318-19 
Shinisaurus crocodilurus, 31S-19 
Side-necked turtles, 81, 112-14, 115 
Sidewinder, 153, 221-2, PI. 135 
Silyburcy 173 
SistruriiSm 217-19 
miliarmsy PI. 1 29 

Size, age, growth; crocodilians, 13-16; 
lizards, 238-42; snakes, 13 1-5; tur- 
tles, 62-5 

Skinks, 240, 242, 243, 244, 252, 253-4, 
257, 259-60, 274, 291-7 
blue-tongued, 294-5 
Cunningham’s, 238, PI. 197 
eyed, 294 

five-lined, 253-4, ^9^ 
greater five-lined, 253-4, 296 
Great Plains, 296 
little brown, 296-7 
prairie, 241, 296 
prehcnsile-tailcd, 240, 295 
sand, 257, 293, 297, PI. 200 
Schneider’s, PI. 198 
snake-eyed, 294 
western, 241, 296, PI. 199 
Slow-worm, 238, 317 
Snail-eating snakes, 145, 186, 193 
Snakebite, 159-65 
Snake-lizards, 240, 244, 312-13 
sharp-snouted, 312-13 
Snake-necked turtles, 81, 115-17 
Australian, PI. 51 
South American, PI. 54 
Snake of great drowsiness, 318 
Snakes, four-footed, 318-19 
Snapping turtles, 69, 75, 77. 82-5, 115, 
318, PI. 25 

alligator, 76, 83-4, F|s. 20-1 
common, 69, 73, 74, 76, 82, 84-5, 96, 
Pis. 22-3 

common, eggs hatching, PL 24 
New Guinean, 82 


X 
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Soft-shelled turtles, 69, 76, 81, 117-si, 
PI- 55 

common, 76 
spineless, lao 
spiny, 1 20-1 
Sreindachner's, 76 
Sonora episcopa, PI. 115 
South American tortoise, 71, 9^100 
Southern terrapin, PI. 33 
Sphdenodon ptmctatum^ 49*5 3« PI- >7 
Sphecrodactylus cinereuSf PI. 172 
elegans, 272 

Spiny lizards, 248, 249, 274, 260-f, 295-6 
common, 274 
desert, 281 

Spiny-taiicd lizards, 260-1, 287 
Egyptian, PI. 187 
Hardwickc’s, 285-6 
Spotted turtle, 63-4, 96, PI. 37 
Spreading adders, 138, 197 
Squamata, 169 
Staurotypidat, 86 
Staurotyptis^ 86 
StemothteruSf 114 
Stemotheriis, 
carinatuSf 86 
odoratuSf 87 
Stink-pot, 86-7, 88-9 
Storeria dekayu PI. 92 
Streakhcld, 308 

Structure and origin: lizards, 235-8; 

snakes, 129-31; turtles, 58-62 
Sunbeam snake, 174-5 
Sunning, turtles, 65 
Swamp tortoise, 97 
Swamp turtle, 97, PI. 38 
Swifts, 280-1 

Taipan, 134, 208 
Takydromus septentrionalis, 301 
Tarentola mauretanica^ PI. 170 
Tegus, J04-5 
nonhern, 304-5, PI. 206 
Tciid, common, nest. Pis. 204-5 
Teiidge, 258, 300, 303-8 
Teiids, 239-40, 303-8 
Temperature in reptiles, 3 
Tcntacled snake, 188, PI. 79 
Terrapenet 68, 69, 71, 91-2, 97 
Carolina, 63, 64, 91-2, PI. s6 
klauberi, Pi. 28 
omata, 91-2, PI. 27 


Terrapins, 57* 9*» 94 
Testudinata, 58 
Teatudincs, 58 
Testudinidft, 81, 90, 99-105 
Ttstudo, 63, 100-2, 122 
coriacea, 12a 
denticulata^ 99-100 
entys, 99-100 
marginata, 101 
pardalix, ih. 42 
tabulatay 71 

Thalerophis richardi, PI. 88 
eggs, PI. 89 
ThamnophiSy 195-6 
angustirostris, PI. 96 
clegansy PI. 95 
sairritus, 196, PI. 93 
sirtalis, 134-5, 146-7, 149, PI. 94 
Thecadactyltu rapicaudus, PI. 171 
Thecodont reptiles, 258 
Thunderbolt snake, 318 
Tiger lizard, 300-1 
Tiger snake, 150, 179, 208-9, Pi- *>9 
Tiliqiia scincoidesy 194-5 
Toad lizards, 287 
Tokay, 169, 271, PI. 168 
Tonnstoma schlegeli, 11, 42-3, PI. 16 
Tornier’s tortoise, 73, 103, PI. 44 
Tortoises, 57, 75, 80 
Tortoise shell, 77, 107 
Tr achy boa, 183 
Tree boas, Cooke’s, PI. 78 
emerald, PI. 77 
Madagascar, 13 1 
Trcc>snake, golden, 154-5, P^- 
Trimeresttrusy 222, 224 
altemata, PI. 146 
atrox, 1 34, 224-5, P^* >4^ 
godfnam, PI. 145 
monticoltty 224, PI. 141 
narutus, PI. 145 
newwiedi, PI. 144 
nigrovhridis, PI. 148 
nunmiifer, PI. 147 
Trionychidac, 117-21 
Trionyx, 118, 119-20 
ferox, 120-1, PI. 55 
ferox spinifera, 120-1 
triunguis, 119-20 
Troost’s turtle, 72-3, 78 
Tfopidophis, 182 
sctnicinctus, 18a 
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Tropidophurus, 293 
TropidunUf 273 

True chameleons, 23^-9, 240, 246, 248, 
251, 253, 254, 160, 273, 286, 287-90, 
Pis. 190-3, 195*^, see Chameleons 
and cf. “American chameleon*' 
True pythons, 176-8 
True tortoises, 90, 99-105 
True vipers, 161-2, 163, 164, 211, 216, 
217, 225-8 

Tuatara, 16, 47-53, 57, PI. 17 
Tupinambis nigropunctatus, 304-5, PI. 
206 

Turtledove, 66 
Typhlopidae, 150, 171-2 
TyphlopSy 172 
bramniUj 172 
dinga^ 172 

Typical snakes, 185; Africa, 189-90; 
Asia and Malay and Philippine is- 
lands, 189; Europe, 204-5; temper- 
ate Nonh America, 193-203; tropi- 
cal America, 191-2 

Vmay 279 

notatay 278-9, PI. 180 
UngaliophiSy 183 
UromastiXy 261, 287 
dsgyptiusy PI. 187 
hardwickiy 285-6 
Uropeltidz, 168, 173 
UropeltiSy 173 
UrosauruSy 281 
Utay 281-2 
meamsiy 282 
stansburiamy 281 
Utas, 281-2 

California collared, 281 
side-blotched, 281 

Varanidse, 130, 239, 258, 310-12 
VaranuSy 68-9, 245, 310-12, PI. 213 
brevicaudoy 310 
caudolineatuSy 310 
indicusy 311 

kotnodoensisy 310, PI. 214 
mloticusy 311, 312 
salvatOTy 261, 311 
Venom, snakes, 160-5 
Venom and bite, lizards, 262-3 
Vine snake, PI. 86 


Viperoy 226 

amniodytesy 131, PI. 151 
berus, 226, PI. 150 
fusselliy 149-50, 225, PI. 149 
ViperidsB, 216-28 
Viperinc, 216, 225-8 
Vipers, 149-50, 162-3, 216-28 

arboreal, PI. 148 
burrowing, 227-8 
Chinese, PI. 141 

common European, 226, PI. 150 

crossed, PI. 146 

desert, buried in sand, PI. 152 

Gaboon, 227, PI. 154 

Gaboon, skeleton, PI. 56 

Gaboon, skull, PI. 58 

Godman's, PI. 145 

Himalayan, 222 

hog-nosed, PI. 145 

homed, 221-2 

hump-nosed, 222 

jumping, PI. 147 

long-nosed, 131 

Neuwied's, PI. 144 

Russell's, 150, 225, 226, PI. 149 

sand, PI. 151 

saw-scaled, 226-7 

tree, 228 

Viviparous lizard, 252, 302, PI. 201 

Wall lizard, 302 
Wart snakes, 188-9, PI. 80 
Water dragon, 287, PI. 188 
Water lizard, brown, 305 
Water moccasin, 131, 222, 223, PI. 139 
Water snakes, 23, 194-5, > 9 ^* 
common, PI. 91 
plain-bellied, PI. 90 
Whip snakes, 198-9 
striped, PI. 104 
tropical, PI. 87 

Wood turtle, 67, 69, 96, PI. 36 
Worm lizards, 235, 240, 256, 264-5, 308- 
10 

Florida, 309. 319, PL 212 
white-tallied, PI. 211 
Worm-snakes, 171 


Xantusie, 290 
arhotke, 290-1 
benshawiy 290-1 



Xantusia icontittued) 
riversittTM, 291 
vigilis, 241, 254-5, 291 
Xanrusidx, 290-1 
Xenodcrminx, 187, 192 
Xenodcrmine snakes, 187, 192 
Xenod&tmus javmucusj 187 


Index 

Xcnopelridar, 174-5, *7^ 
Xenosaurida:, 318 
Xcnosaurids, 317, 318, 319 
Xenoxaurus^ 318 

Zonuridie, 320 
Zom/rzur, 320 



